1 | ON DETECTI NG APPARATUS AND | ON GENERATI NG APPARATUS [ Techni cal
Field] [0001] 5The present invention relates to an ion detecting
apparatus that detects ions in the air ahd to an ion generating
apparatus including the ion detecting apparatus. [Background Art]
[0002] 10In a residential room bacteria, virus and the |like such as
serratia and bacillus are floating while unpl easant odors are

attached to curtg n T*]ﬁ{!a héq;g)' EPER]QMI I r
purifier is proﬁdgzDﬁf%m@r‘ggm I'n m% 0 gpergw e arr |ne}t he
room The air purifier described in%.ﬁj ument 1 includes 15
dielectrics that generate 11(H20). iTrve ion and 02-(H20). of
a negative igp, .and ai ry bl ower that discharges H(H20). and

02- (H20) . EE‘?%h%‘Hag&']teh@ dielectrics in a room [0003] The air

purifier generates H+(1-120). and 02-(H20). at the 20 sane tine to
produce hydr &b@ﬁper oxi de H202 or hydroxyl radical ( OH), which are
active species, by chem cal reaction. Since the hydrogen, peroxide
H202 or Hydr oxyl r'é‘bﬁdéﬂe%ntm)’eﬁlﬁ%réﬁﬁl%ﬁ%ﬁp oghetaeting apparatus
floating bacteria may be deconposed and elim nated by discharging the
hydr ogen per thittidete ions ipdhexgir and to an ion generating apparatus

including the ion detecting apparatus.

[Background Art)

[0002]

10 In a residential room, bacteria, virus and the like such as
serratia and bacillus are floating while unpleasant odors are
attached to curtains, clothes and the like hung in the room. An air
purifier is provided in such a room in order to clean the air in the
room. The air purifier described in Patent Document 1 includes

15  dielectrics that generate H*(H20)x of a positive ion and Oz (H2O)n of
a negative ion, and an air blower that discharges H*(H20), and
Oy (H20), generated by the dielectrics in a room.

[0003]
The air purifier generates H*(H20), and Oz (H20)x at the

20 same time to produce hydrogen peroxide H20:z or hydroxyl radical
( + OH), which are active species, by chemical reaction. Since the
hydrogen peroxide H202 or hydroxyl radical ( - OH) shows
extremely high activity, floating bacteria may be decomposed and

eliminated by discharging the hydrogen peroxide Hz03 or hydroxyl

25 radical ( * OH) in the air in a room.



25 radical ( OH) inthe air in a room 2 [00041 In recent
years, a technique of purifying the air in a residential space by
charging water nolecules in the air wthZpositive (plus) and/or
negative (mnus) ions has wi dely been used. 5 For exanple, an ion
generating apparatus represented by an air purifier is provided with
an ion generator that generates positive and negative ions along the
path of the gﬂﬁﬁ%e air-flow ng path to discharge the generated ions
to the outside space together with the air. 10[ 00051 In a residential

space, the ions charging the wate l.ecul inet-he glean air
Uhact | vates {1 oati Hy PATH: LT 2Pt geying Bl i | e
degenerating od he ai.,r in the.entire

r _components t urif i X

rosi dent al spagentiaDgeapy chalBiReVaftaPPIPEH tSeHe ot B JeHr at es
corona di scharge. to, generate positive and negative ion y, applying a
driving vol t BGEEe NS anglio gﬁgamea@a@ Ry has W&@%ﬁf Bethehda
needl e el ectrode and an opposite el ectrode or between awcgégchar ge
el ect r ode® anHos exgmeple, &at 191k 2eneraiBEAPDATERS represen Y abatver ,
the ion generator is used for a_prolonged period and thus the _
di schar ge el puriirteis prowdadoutthdae 100 goneraser thapaeneraiesaeentivat ed
wi th corona discharge, or when foreign o _ .

and negative ions along the path of the inside air-flowing path to

discharge the generated ions to the outside space together with the

air.

10 [0005]

In a residential space, the ions charging the water molecules
in the clean air inactivates floating particles and killing floating
bacteria while degenerating odor components to purify the air in the
entire residential space.

15 [0006]

A standard ion generator generates corona discharge to
generate positive and negative ions by applying a driving voltage,
which is a high and alternating voltage, between a needle electrode
and an opposite electrode or between a discharge electrode and a

20 dielectric electrode.
[0007]

When, however, the ion generator is used for a prolonged

period and thus the discharge electrode is worn out due to sputter

evaporation associated with corona discharge, or when foreign

25 materials such as chemicals, dust and the like are cumulatively



25 materials such as chemcals, dust and the |ike are cunulatively 3
attached to the discharge el ectrode, decrease in the anount of
generated ions cannot be avoided. Here, Bt is required to detect ions
inthe air in order to notify the user that the ion generator needs
mai nt enance. 5[ 0008] To address the above, for exanple, Patent
Docunment 2 di scloses an ion sensor provided with an el ectrode that

collects iong jinithe aj t_ql [ 04 s, a
t echni que of ggﬂl?rr}’lhfe% tr? gﬂi%gi}%?fa%%% ealb((r%e}z)ldg éﬁg ?g%as;ep%giéﬂ%% ?‘2‘%1%%{5?%
water molecules in the air wt ositive (phus).and/ or .negat.i

(ninus) i onsSHAETHYE ]Io)psocé"’elﬁl‘ﬂ@g%avl% e%’xaﬂﬁr@% URTRLOLE %ﬁip act/eﬁﬁﬁt
apparatus represented by.an air purifier i s provi with an ion
generat or t h&#1%Eh %@éﬁ%&gﬁﬁwg v 422 n@%&@glf?bégsgﬁ?%l%r?ﬁ%r pat h
of the inside air-flowi ng path to discharge the generated ions to the
out si de spac@e?%é{lﬁ@t‘aﬂiatmet he air. foolol In a residential space,
the ions cha[ ing the water nolecules 20 in the clean air inactivates

f1 oating partP@P&s and killing floating bacteria while denaturing

odor conponents towpurify the air in the entire _residential space.
[0011] A standard Teraddressder abens dor exesnplediBaieatddo¢wment 2

discloses an ion sensor provided with an electrode that collects ions
in the air to detect 1ons.
[0009]

10 In recent years, a technique of purifying the air in a
residential space by charging water molecules in the air with
positive (plus) and/or negative (minus) ions has widely been used.
For example, an ion generating apparatus represented by an air
purifier is provided with an ion generator that generates positive

15 and negative ions along the path of the inside air-flowing path to
discharge the generated ions to the outside space together with the
air.

[0010]
In a residential space, the ions charging the water molecules

20 in the clean air inactivates floating particles and killing floating
bacteria while denaturing odor components to purify the air in the
entire residential space.

[0011]
A standard ion generator causes corona discharge to

25 generate positive and negative ions by applying a driving voltage,



25 generate positive and negative ions by applying a driving voltage,
4 which is a high and alternating voltage, between a needl e el ectrode
and an opposite el ectrode or between a ditscharge el ectrode and a
dielectric electrode. [0012] 5For exanple, with the air purifier

di scl osed in Patent Docunent 1, the concentration of ions discharged
with the air corresponds to 1000 to 2000/cnB in a normal room Thus,

2 certarn | eyslioRf 3 B LA AB-SLORG! RIRNLDARSIA, BRI lechBliba

. 1
and baci | | us 'may be “ex weve fects imnatin

virus and of 1Q elim nating odor. attached to euriains,cl

Uhe'Ti ke ar coBkt oBRACH g SaRe i BELT R & GLChALPE cAFCehIF R, 1
i on concentr tilon LN ft roocin has been desired. [0013] Mbreover, since
one ion genefHEFIHRE GEF2 %t e only a 15 linited anount of ions, an
attenpt has E}epen made in which a plurality of ion generators are
arranged in ]a?']r-flowi ng path to increase the anmount of generated

i ons. [ Pat ent Docunent 1].  Japanese Patent. Publ.icatiqn . 3770784

[ Pat ent Document ZEQEﬁmePé’Y]éﬂtﬁ%@riﬁ%ﬁf@ﬁ 15¢kesepan Retenty

2004- 3885 [Di scl osure of the Invention] [Problens to _be Solved by the
| nvention] [Becament 1, the concentration of ions discharged with the air

corresponds to 1000 to 2000/cm? in a normal room. Thus, a certain
level of sterilization effects on bacteria such as serratia and bacillus
may be expected. However, the effects of eliminating virus and of
10 eliminating odor attached to curtains, clothes and the like are small.
An ion generating apparatus that can increase the ion concentration
in a room has been desired.
[0013]
Moreover, since one ion generator may generate only a
15 limited amount of ions, an attempt has been made in which a
plurality of ion generators are arranged in an air-flowing path to
increase the amount of generated ions.
[Patent Document 1] Japanese Patent Publication No. 3770784
[Patent Document 2]Japanese Patent Application Laid-open No.
20 2004-3885
[Disclosure of the Invention]
[Problems to be Solved by the Invention]
[0014]
The ion concentration in a room for ions discharged with the

25  air by the air purifier described in Patent Document 1 corresponds



5 to 1000 to 2000/ cnB, which presents a certain |evel of
sterilization effects on bacteria such as serratia, bacillus and the
| i ke. The nunber of ions per 1 cnB is, hdwever, small for virus,
presenting only a small sterilizing effect of deconposing and
elimnating virus 5 as well as a small elimnating effect of
elimnating odor attached to curtains, clothes and the |ike. Hence,

fons Tn 5 ol a8 enol} O R A AR IR AR

concentrationg n.a reog t.he _nynber of ..on er at by.an i
Generat i ng selpPenen BAlletid SRS sefatBPadThE AATRRYRS, 15 oun
by an air bl ower nag be incrﬁase . wever, even if t.he nunber ,of ion
generating sBUOARASOEIGUHBEY | Ao i% ‘?‘P"?Y%\/ﬁrﬂanp@ffﬁ”ﬂs’i PrGSERtE
t he nunber of jons mﬁhJ noﬁ.be 1 nult'igied. The nuab?r of j.ons.in
the air-fl ompﬁbf gampall sterdmipepdiectiofdgcomposimegnd elanmatangvirys
significantly increase the_nunber of igpns. [0016] The present
“nvent i orb habsBElh a@&]ﬁmﬁéefmnﬂw&%ﬁcﬁ@% rapsiangi eaumaitasbed to
and has a mai n object of providin% an ion generating apparatus that
has an increaueidinss elothes agwdethe Dket i dAeveevan den gedegntmmappanaiars
odor attached to curtains, clothes and the |like, and that can
i ncrease i onthancentinatéase tie coneentirativar gbtbrimnimaartoom. Wiashbedre air
by including a notor having output shafts on both 25 sides in the
axi al directtdesiradd two i npellers respectively nounted

[0015]

10 To increase the ion concentration in a room, the number of
ions generated by an ion generating section arranged in an
air-flowing path for the air blown by an air blower may be increased.
However, even if the number of ion generating sections arranged in
one air-flowing path is increased, the number of ions will not be

15 multiplied. The number of ions in the air-flowing path will only be
saturated, making it difficult to significantly increase the number of
1onms.

[0016]
The present invention has been contrived in view of the

20 above circumstances and has a main object of providing an ion
generating apparatus that has an increased effect of sterilization of
virus and elimination of odor attached to curtains, clothes and the
like, and that can increase ion concentration of ions discharged in a

room with the air by including a motor having output shafts on both

25 sides in the axial direction and two impellers respectively mounted



6 on the output shafts, and including two air-flow ng paths that
individually guide the airflow generated by rotation of the
respective inmpellers and discharge the aér to the outside, an ion
generating section being arranged at each of the air-flow ng paths.
5[ 0017] Wth the conventional ion sensor or ion detecting
apparatus, however, the degree of insulation of a nenber that holds

an el ectrode _coll ect,in r capturi.ng ipns in thegsair. has eat
offect on acthihepiertatalte H IEARRE b pReaBriot afhali el
that the 10 degree of insylation @f the nmenber, decyreases en
Cont ar nat | oI ALy gt ter Bome BB ARaDY REVEAPRoE B! ch i ons
are to be detected has high humdity, resulting,in. inaccurate .
det ect i on ofrerwmw@rm?ﬂwrﬁ@dp%gbﬁfg@ ﬁb@ ALF 5R ThEC WS ORIoR v ed
in view of the above circunstances and has an object of providing an
i on det ect i ngeREFIRE ecking beingorrigargadant aachphdngtals Homing paths.
detect ions %\ﬂ t h_high accuracy whil e suppressing adverse effects of
hum di ty %or Ani nat i on by dust and the |ike. 20[0019] Even
if aplurality of ion generators are arranged in one air-flow ng
pat h, however, theWathihe ahvperterealedn smsson ¢t ioptetartmg vpplairetus,
since the concentration of ions in the air-flow ng path becones
saturat ed. lhowevehetled degrekd Hf inablatiom of heneimisdrythaichehlead5 t he
concentration of ions in a room 7
electrode collecting or capturing ions in the air has a great effect on
accuracy for detecting ions, which presents a problem in that the

10  degree of insulation of the member decreases when contamination
such as dust is attached or when the air in which ions are to be
detected has high humidity, resulting in inaccurate detection of
ions.

[0018]

15 The present invention has been contrived in view of the
above circumstances and has an object of providing an ion detecting
apparatus and an ion generating apparatus that can detect ions
with high accuracy while suppressing adverse effects of humidity or
contamination by dust and the like.

20 [0019]

Even if a plurality of ion generators are arranged in one
air-flowing path, however, the amount of generated ions will not be
multiplied since the concentration of ions in the air-flowing path

becomes saturated. It is therefore difficult to effectively increase

25 the concentration of ions in a room.



[ 0020] The present invention has been contrived in view of the
above circunstances and has an object of providing an ion generating
apparatus that can generate hi ghly-concefitrated ions by 5 preventing
ions generated by a plurality of ion generators frominterfering with
each other. [Means for Sol ving the Problens] [0021] An ion generating
apparatus according to the present 10 invention, conprising an air

bl ower and ag)dﬁ)cg generating section that generates ions, and
configured t charge the ions generated by the ion generating
section to the outgide with air blo out by the air, bl ower i
characterized int QPHWGQWHB?B'\}@P %%}bﬁaéscoé&ﬁﬁ%nhﬁlﬁvﬂj’fgh@put
shafts on both sides in a direction of axis a 15 .incl udes two

i npel | ers nodheee CWW%@%@@&@%‘W@W@ e RIREOViding A8nO%ener ati ng
apparatus conprises two air-flowng paths that jndividually |et,.

t hrough the gepemtong appanafusdhaticsm generale bighlicanegatiates 1oms by
di scharge the air to the outside the apparatus, and the ion

generati Ny spreventing iansgegedabed bych pdarahty af ron genengtaratfitem 20

[ 0022] According to the invention, one notor rotates two

i npel | ers t oitiesfhangevitheeath bther.generated by rotation of the
inpellers fromtwo air-flowing paths to the outside, and an ion

generating sfvleiag for SulvangeHe Rroblemsdf the air-flowi ng paths, so
that the ion 25 concentration of ions discharged in a roomwth the
air can be fowrreased. Therefore, a sterilization effect of

deconposing virus and sterilizing can be increased, while infection

with virus in a roam LagbRefAdHE D pdYRIta8\Ricordfif £ the Rabbent ef f ect
of elimnating odor attached to curtains, clothes and the |ike can be
10 invention, comprising an air blower and an ion generating section
that generates ions, and configured to discharge the ions generated
by the ion generating section to the outside with air blown out by
the air blower is characterized in that the air blower includes a
motor having output shafts on both sides in a direction of axis and
15 includes two impellers mounted on the respective output shafts, the
ion generating apparatus comprises two air-flowing paths that
individually let through the air blown out by rotation of each of the
impellers to discharge the air to the outside the apparatus, and the
ion generating section is arranged in each of the air-flowing paths.
20 [0022]
According to the invention, one motor rotates two impellers
to discharge the airflow generated by rotation of the impellers from
two air-flowing paths to the outside, and an ion generating section

is arranged at each of the air-flowing paths, so that the ion

25 concentration of ions discharged in a room with the air can be



5 increased. [0023] The ion generating apparatus according to
the present invention is preferably configured such that a part or
the whole of the air-flowing path has a #anminar flow section where
the air flow 10 becones lam nar flow, and the ion generating section
is arranged at each lamnar flow section. According to the
invention, an ion generating section is arranged at a |am nar flow

section in which th a flo enerat tio each .l npel
i vi dual | YHSSEBRET T EReRIOR gttt o ﬁ%ﬂ% s 0%69%0%13%"&5?5
fl ow passing t uheach aiy-flown athto ectiv i ncl
ons Gener at BRI 1@1?8&85@%%93?# by s et i b i 1
concentration of |on ar inaro ether. wit air.
Hence, st eri¥?dRtG98h0e frﬁgé‘ice 3@8‘6%’&&‘ gg]eﬁ?&%wa%nﬁ Eﬁ’r‘igclq 2| ng can
be increased, while infection 20 with virus in the roomc
reduced. Norebuunating ﬁﬁﬁaﬁtﬁmc}m Btsuaffaménﬁkﬁtfags Sk t Téﬁ ? H"e?él bsg
curtains, clothes and the |ike can be increased. [0024]
Mor eover ,5 t hdreasg@ner at | ng apparatus according to the 25 present
invention preferably conprises a rectification body that 9 rectifies
the air bl owasal by rotation of the inpeller, the ion generating
section being arranged at the rectification body. According to
the invention, ionfheannefdmntuitiet ppparatas adecrdingttioetled presatti fi ed
by the rectification body and passing through as
invention is preferably configured such that a part or the whole of
the air-flowing path has a laminar flow section where the air flow
10 becomes laminar flow, and the ion generating section is arranged at
each laminar flow section.

According to the invention, an ion generating section is
arranged at a laminar flow section in which the airflow generated
by rotation of each impeller individually becomes laminar flow,

15 allowing the air of laminar flow passing through each air-flowing
path to effectively include ions generated by the ion generating
section, and increasing ion concentration of ions discharged in a
room together with the air. Hence, sterilization effect of
decomposing virus and sterilizing can be increased, while infection

20 with virus in the room can be reduced. Moreover, elimination
effect of removing odor attached to curtains, clothes and the like can
be increased.

[0024]

Moreover, the 1on generating apparatus according to the

25 present invention preferably comprises a rectification body that



5 lamnar flow, so that the ion concentration of the ions discharged
in aroomtogether wwth the air can be increased, enhancing the
sterilizing effect of virus. [0025] 9 In the ion generating
apparatus according to the present 10 invention, the rectification
body may preferably a casing that houses the inpellers. According to
the invention, ions can effectively be included in the air that

passes through .a.compar.at hyel r N e: 110 1 nar
flow, furt hefe?ti%?%gg? r‘?dr H%W%o(ﬂ&c]éﬁ\gggﬁlgpi do¥n1‘1h(r)éf Hﬁﬁgpg%’sﬂgﬁ 1soc ar ged
in aroomtogether,.with the air. [0026 Mor.eover, ihe ion
gener ati ng agﬁ}&?g’l‘%’é‘gf@@ﬁoﬁ ﬁ@qg)lxyw%erdeggﬁbeirﬁgéﬁ%agwq éog}"ef erably
configured such that the casi has two circular-agc,guide wal |l s, that
gui de the air bl owRCGUIIRE Wotiih HEFEBEOBY Iqhecamsaactivelk hy ingiided tn
bl owi ng ports, opened from.a part of .the circular-arc guide wal

Cowar d one dPRe@i Beciafion aha reclifigation el b bassiRgAhro :hdés
wal |, and the ion generating section is arranged at_  each of the .
ci r cul ar -@r clajpinar flgv,.sso that the ion copeenbugitinn pbthasops disgharged in
invention, ions can be included in 25 the air of |am nar flow that
passes t hr ougthroant dagetley witly theaiowanie pmreasads eehaacingthe hi gh
w nd speed, so that the ions generated by the ion generating section
can nore eff ethiilieing bffechof udets.in the air, further increasing ion
concentration of ions discharged in a roomtogether with the air. 5

[ 00271 [O0®®] i on generating apparatus according to the present
invention is preferably configured such that each of the air-flow ng

paths has a tube sggttheriohofdrsasied appatrathe avpyatiagf tooveobrédemtai r
bl own out from each bl owi ng port becones |am nar flow, and the ion
10 invention, the rectification body may preferably a casing that
houses the impellers.

According to the invention, ions can effectively be included in
the air that passes through a comparatively narrow path in the
casing as laminar flow, further increasing the ion concentration of

15 ions discharged in a room together with the air.
[0026]

Moreover, the ion generating apparatus according to the
present invention is preferably configured such that the casing has
two circular-arc guide walls that guide the air blown out by rotation

20 of the impellers and two blowing ports opened from a part of the
circular-arc guide wall toward one direction of a tangent line of each
circular-arc guide wall, and the ion generating section is arranged
at each of the circular-arc guide walls.

According to the present invention, ions can be included in

25 the air of laminar flow that passes through a comparatively narrow



10 generating section is arranged at each tube section.

According to the present invention, a lamnar flow section is
arranged at each of the tube sections cotinuing into each of the

bl owi ng ports and an ion generating section is arranged at each of
the tube sections, so that an ion generating section can be provided
15 without the need for increasing the size of the surrounding area

o e 1 ShURYe Bl ARG SRR ATTETAN B8 PR AYAS! B ated
present 20, | N, Rhek o BRL HAR g5 RLL A RLAEUBY YOSh S B R i
o o, 53N, R Bute LR O itign ar GRS Dt L MLA R
changed to atRERLICF PG UBhaTt ong i n & room L1 allow ng effective
di scharge of (ions in the room [0029] Mreover, the ion generating
appar at us® ac 2 ng to the present invention is preferably configured
such that each of the 5 wind directing bodies has a wind directing
section that changébedoni geneeding appesatusacesrding & the present
direction diagonal to the discharging direction of the air discharged
upwar d from sacmtiéntberefdabdyconfimired such that each of the air-flowing
paths has a tube section formed such that the upward flow of the air
blown out from each blowing port becomes laminar flow, and the ion
10 generating section is arranged at each tube section.

According to the present invention, a laminar flow section is
arranged at each of the tube sections continuing into each of the
blowing ports and an ion generating section is arranged at each of
the tube sections, so that an ion generating section can be provided

15  without the need for increasing the size of the surrounding area of
the air blower, allowing the ion generating apparatus to be reduced
in size.

[0028]

The ion generating apparatus according to the present

20 invention is preferably configured such that two wind directing
bodies are arranged to be freely removable at a discharging end of
each of the air-flowing paths.

According to the present invention, wind direction of the two

wind directing bodies are made different, so that the discharging

25  direction of ions can be changed to adapt living conditions in a room,



According to the invention, total anount of ions can be io discharged
in the sane direction by formng the two wind-directing bodies to
have the same wind direction, or a half Yf ions can be discharged in
one direction while the remaining half of ions can be discharged in
anot her direction by formng the two wi nd-directing bodies to have
opposite directions. This can prevent ions 15 discharged fromthe two

w nd-di recti e i rferi A c her in a room

[ 0030] Qﬁ@gﬁggvegﬁgj&%@ea?%ﬁl% Rerat %éﬂatg%a{r:ba%'s according to the

pr esent invegﬁ]@ is preferably configured such that nore than one 20
t

of the ion g ing sections are arranged separately from each
other in a di rectig)goi nt ersgcti nﬁg W th %.he air-flow nccélodi rec\%i ﬁﬁ in
which the air passNOYeRVELgHE 101F generating apnaggiys; 3 R S AR on,
t he nunber of portions where ion erated by .the.ign generat.i
section are Pﬁ%@&e’dm%q%l‘%wegﬁgﬁy c8 %&refll%"ﬁ}’pﬂ%‘?‘?ﬁaﬁ H%&ﬁgh a
conparatively narrow air-flowing 12 _ path nay be increased, all ow ng
the ions Yendindedirpgtingbodigs awndgég-"@@ﬂ%swl% ﬂsgaéf:hé@gﬁﬁ@ y
be included in the air. Therefore, ion concentration of ions
di schar ged f dignhanging skinectien o6 theaay dotredingiction diw senaldartbeur t her
be increased. 5[00 3 1] The ion generat i_gg1 appar atus according to the
present i nvedisadmrigingdefectam pifthafdiguhechargsd uhmandofrem kanhoidher
the ion generating sections are arranged separately from each ot her
in the air-fbabesgcetionecti on.
According to the invention, total amount of ions can be
10 discharged in the same direction by forming the two wind-directing
bodies to have the same wind direction, or a half of ions can be
discharged in one direction while the remaining half of ions can be
discharged in another direction by forming the two wind-directing
bodies to have opposite directions. This can prevent ions
15 discharged from the two wind-directing bodies from interfering with
each other in a room.
[0030]
Moreover, the ion generating apparatus according to the
present invention is preferably configured such that more than one
20 of the ion generating sections are arranged separately from each
other in a direction intersecting with the air-flowing direction in
which the air passes through.
According to the invention, the number of portions where

ions generated by the ion generating section are included in the air

25 of laminar flow passing through a comparatively narrow air-flowing



10According to the invention, the nunmber of portions where ions are
included in the air of lam nar flow passing through a conparatively
narrow air-flowi ng path can further be il#creased, so that the ions
generated by the ion generating section can nore effectively be
included in the air, further increasing the ion 15 concentration of
the ions discharged fromthe discharge port together with the air.

he i ons d ! . he ai .
Lalv: g a”néigﬁﬁiﬁﬁ DR ERRREA AR PhO%od cenRrRLGE B ey ' O
ti t rqde whi ch | | ' ' h ' [

ons based oRSTHELIGE ShRar Roatip e giNaIe Heofudliadnt SELER, T
Col | acting ol BEFeRE MicrdcuTRicRt ph e a LS e R B rke”

[ 0033] 25According to the jnyentjon, the _pratective el,ectrode which
is 13 to b@%ﬂn@%ﬁ@rt‘ﬂt féev%w Fejess %‘ﬁ*fﬁhﬁr%%l%gﬁﬁﬁﬁﬁr ed to encl ose
the collecti ﬁ el.ectrode, preventing the charge held by the ions
col | ect ed by Icol I ecti ng el ectrode from bei ng conducted through a
portion where insulation is degraded due to contam nation such as
dust or 5 noi stureTbe iphezengnadinglppyazhtuangaceisingda e peesantsi de
of the area enclosed by the protective el ectrode. [00341 The ion
det ecti ng appareatiien as poetinaply configyredssmh thakemdrerthian one of the
characterized in that the protective electrode has a
ion generating sections are arranged separately from each other in
the air-flowing direction.
10 According to the invention, the number of portions where
ions are included in the air of laminar flow passing through a
comparatively narrow air-flowing path can further be increased, so
that the ions generated by the ion generating section can more
effectively be included in the air, further increasing the ion
15 concentration of the ions discharged from the discharge port
together with the air.
[0032]
An ion detecting apparatus according to the present
invention having a measurement section that measures a potential
20 of a collecting electrode which collects ions in the air and detecting
ions based on the potential measured by the measurement section 1s
characterized by comprising a protective electrode that encloses the
collecting electrode and is to be connected to a given potential.

[0033]

25 According to the invention, the protective electrode which is



10 missing portion of the electrode in a section where the air in
which ions are to be detected flows toward the collecting el ectrode.
[ 00351 According to the invention,l3& mssing portion is
provided at a part of the protective el ectrode, preventing, when the
m ssing 15 portion is directed in the air-flowing direction of the
air in which ions are to be detected, the collecting el ectrode from

collecting ipns in the,akr that ar Ql..1p: b i

preventing t %%Srcgp&etclt?/% tglae%*vre&d O%rl}}rlé 1210 ‘f%‘%?é‘%%é‘fg%gﬂf LOZSF telllree to
be detected. This.enhances .,accuracy,.of .deteactio fi1arget.ed ions.
201 003]  eoladitPaleERaR: PHE B e e el b 38R 805 DlRped
invention is characterized |n_ that .t he neasurengnt tion,has a,.
Conver ot hBY WAL T BLAHHALE BOtRARPIER QOB ot dPeREBdL boRign
the protective electrode is configured to be connected to .an out put
25 torninal  BhTAnSSHEPRE dgﬁﬁia%@dr@% ta ceaﬁ%mm&ﬂ%%@&##ﬁ%ﬁpr
the 14 sane as the potential of the collecting electrode.3£90§7l
Accor di ngd t omaistpregbtiie sHveerneme aheapddneving o sheutstie pkthe
connected to the output termnal of the inpedance converter of 5 the
neasur enent seea iemelesedoby 4he ruspechivewledtyodae same potential as the
collecting el ectrode, preventing the charge held by the ions
col | ect ed by[@®@4lcol | ecting el ectrode from being conducted through
the inside of the area enclosed by the protective el ectrode and
moving to the prot @tiel ioa dblectirgeppabhfd88tcording tohhe presdeitect i ng
apparatus according to the present invention is characterized in that
the nmeasur emiiVerntiohiiornhaactedzéd ihithekt eleniraestiesteddetrotvderns dhe

coll ecting el ectrode and the
10 missing portion of the electrode in a section where the air in which
ions are to be detected flows toward the collecting electrode.
[0035]
According to the invention, a missing portion is provided at a
part of the protective electrode, preventing, when the missing
15 portion is directed in the air-flowing direction of the air in which
ions are to be detected, the collecting electrode from collecting 1ons
in the air that are not to be detected while preventing the protective
electrode from collecting ions that are to be detected. This
enhances accuracy of detection of targeted ions.
20 [0036]
The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a
converter that converts impedance of the collecting electrode, and

the protective electrode is configured to be connected to an output

25 terminal of the converter and to have a potential approximately the



converter, and the protective el ectrode encl oses both ends of the 15
circuit elenment. [00391 According to the invention, a

resi stance for protecting a circuit el er®nt such as a converter, for
exanpl e, is provided between the collecting el ectrode and the
converter, and the 20 protective el ectrode encl oses both term nals of
the circuit elenent and the portions connected to the both term nal.

This can preyent : I i.ng: d] pplied with high

vol t age due %/% et%\??}68%%g{lﬁli%gi0&¢ﬁgr£%§%r%<é&%%¢/%%ver, t he portion

rangi ng from&ggcol | ecting el ectrode to the converter is enclosed by
i

t he protect el ectrode, preventing the charge held by ions
col l ected by the 5 col.l ecti el ectrode from nmgvi ng to, the . outside
of the area encl os‘é‘&c%@mﬁetopﬁgq BLeseRd ’é}vé'&}tF%reTﬁ}er Bﬁ?tteﬁgltvep%f” %ré) €
[ 00401 The ion detecting apparatus, accordi ng to.the present 5
vent i on i ST HBGHER Bl ARpE OB L e BRDdIacs Rnaster of
resistance that pulls up the caollecting electrode to a positive given
potenti alb abde meeryramanteciondahtéinmpryoxamataly bhe 8284 | ecti ng
el ectrode that collects negative ions. [00411 10According to the
i nvention, thetentinbesithe willestingielacsreds, muevepting bheichangpduildinme
potential by a resistance, so that the potential of the collecting
el ectrode i stke gon$ coHacted bpwbeamlldgeting akectuddebitompesngcondgeted
col |l ects negative ions.

through the inside of the area enclosed by the protective electrode

and moving to the protective electrode.

10 [0038]

The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a
circuit element connected between the collecting electrode and the
converter, and the protective electrode encloses both ends of the

15 circuit element.
[0039]

According to the invention, a resistance for protecting a
circuit element such as a converter, for example, is provided
between the collecting electrode and the converter, and the

20 protective electrode encloses both terminals of the circuit element
and the portions connected to the both terminal. This can prevent
the converter from being directly applied with high voltage due to
static electricity or the like. Moreover, the portion ranging from

the collecting electrode to the converter is enclosed by the protective

25 electrode, preventing the charge held by ions collected by the



This all ows detection of negative ions. Hence, for the 15 negative
ion generating section where a foreign material such as silicon may
easily be attached to the electrode to cluse reduction in the anmount
of generated ions, abnormality in the amount of generated ions can be
detected. [00421 20The ion detecting apparatus according to the
present invention is characterized by conprising a circuit substrate

on Wi oh L hecRARILETPOREEAN k3 RLANARA AN90E oPURLAGE, hADELD

the coll ectif s arrange anot her "Sufface

circuit subsirate, and t.he protegtive eliectrode is configured to

encl ose the Eﬁ?@é&?&%@ﬁ? @%@?Pgﬁ.&o%ﬁﬁwgﬁgﬁmn' According to the

pr esent invemdlg(ﬂ, t he nmeasurenent section is arranged on one surface
bs

of the circu trate whereas the collecting el ectrode is arranged
on another side thereaof, and the 5 protective el ectraode encl oses the

measur ement sect i onRETRE APIGCEING ARP AR TR AN LortEgePTeS Mo nnect ed
to the neasurenent section with a m nfbrm di stance, preventjn
unnecessary HeveHgonfs chargeterizer ant ﬁt%err@aaéur%wem sechenchas fe
entire ion detecting apparatus. Mreover, the charge held by ions
col | ected byresistancebhaepullsquetbetooblestizgnelsst Enaapsitigmeiven
crossing over the circunference of the circuit substrate and noving
to the nmeasupebemtiakemid omconfigeapd to measure the potential of a collecting
electrode that collects negative ions.
[0041]

10 According to the invention, the collecting electrode is pulled
up to a given positive potential by a resistance, so that the potential
of the collecting electrode is significantly lowered when the
collecting electrode collects negative ions.

This allows detection of negative ions. Hence, for the

15 negative ion generating section where a foreign material such as
silicon may easily be attached to the electrode to cause reduction in
the amount of generated ions, abnormality in the amount of
generated 1ons can be detected.

[0042]

20 The ion detecting apparatus according to the present
invention is characterized by comprising a circuit substrate on
which the measurement section is arranged on one surface, wherein
the collecting electrode is arranged on another surface of the circuit

substrate, and the protective electrode is configured to enclose the

25 measurement section.



An ion generating apparatus according to the present 15 invention is
characterized by conprising the ion detecting apparatus according to
the present invention, an ion generator ¥hat generates ions, and a
means for outputting a warning based on a result of detection of ions
performed by the ion detecting apparatus. [0045] 20According to the
invention, a warning is outputted to the user based on the result of
det ecti on, f@i‘ﬁge i ons generated by the ion generator, perforned by
the ion detetting apparatus. This allows the user to be notified of

| owering of the ampunt of gengrated ians when |t.,isS | ower

be urged to cl eann?‘ﬁ Oﬁ”Cg‘H%g@n SPTRY msvg&%il% the %eaﬁ%ﬁ%%ermge#g%n
generator. 17 [0046 The ion generating.apparatys accordin
to the preseht a#w&%édr BhH %ﬂ%ﬁﬁ@t rt’?’feﬁl‘i’wttsﬂgfs%ﬂéeg el%éﬁ%ﬁ& )
el ectrode is ranged.in the vicinity of the.ion ner at or,, and, t hat
the ion 5 geﬁ@ﬁ%%ﬁgr?é%cfaogéd§@érapgéﬁgrbﬁﬁe1:h%al L iTiteat whd then

direction in which a probaqta’ lity that. a flux | eaking fr_omtlgﬁéé)o ster
transforner Prekactivekeleafrade pacloses Eheimgasyraneslserdonyp are,

[0047] According to the invention, the collecting electrode is 10
arranged in thecollectingyelettnode isongmssedtotheanesmnpemeataacten of
ions with high sensitivity. Mreover, the ion generator is directed
in the directwiltn a minbingimtdietdhess preaiening nomechesdnogroanng of
transformer, which is provided to obtain high voltage for generating
i ons, mi ni makhyrged endi akswinhg retdtetionl inesitze nd thiecen tinel @on pleteenngng
15 conductive current generated at the collecting electrode from
apparatus. Moreover, the charge held by ions collected by the

10  collecting electrode can be prevented from crossing over the
circumference of the circuit substrate and moving to the
measurement section.

[0044]
An ion generating apparatus according to the present

15 invention is characterized by comprising the ion detecting
apparatus according to the present invention, an ion generator that
generates ions, and a means for outputting a warning based on a
result of detection of ions performed by the ion detecting apparatus.
[0045]

20 According to the invention, a warning is outputted to the
user based on the result of detection, for the ions generated by the
ion generator, performed by the ion detecting apparatus. This
allows the user to be notified of lowering of the amount of generated

ions when it is lowered, and to be urged to clean the ion generating

25 section or to change the ion generator.



cancelling the flux, so that the high voltage may be stabilized.

[ 0048] The ion generating apparatus according to the present
invention is characterized in that the ildn detecting apparatus is 20
directed in a direction in which a probability that a flux |eaking
fromthe booster transformer interlinks with a portion encl osed by
the protective electrode is suppressed. [0049] 18 transforner of the
i on generatoFxﬂ%ﬁinally interlinks with the portion enclosed by the
protective etectrode, preventing conductive current generated at the

protective electr f.rom cancelling the, flux, sp that,the hi
Dol tage o stabi | bBa o8 HROERS dvarnbuh ipedink P (idbretdil
conventional |y known.that Th(H20), . i n arbit.rary, natural
nunber), whi BWV§ l%nﬂ%§ﬁf“ir9@g roged Highégigﬁfﬁ;l%%wa ée&ﬁmﬁe&st rary
natural nunber), whjch js a negati,ve i.on, sterilize flpati .bacteria
or the Iike AR AMEERIR tia9 Vigbnef fhe ion gealf?gat%@ri% ﬁg,a% thddoar
reconbi ne with each qt her .and di sappear. Thus, .even if high_. L.
concent r gt | ogeBeratonhana hnostentransformertrng iy divactod an a firqcsion in
generator, the concentration thereof is rapidy |owered as the
di stance frowhihk g prokrbiditatthatiefoneleaangfeem tHenbeosterdransfommer
concentration of ions can be several 15 tens of thousands/cnB in a
smal | - vol uneisteatiaksueithhthacoBrpengrdataiodappargmnressedl y two to
t hree thousand ions/cnB at the
[0047]
According to the invention, the collecting electrode is
10  arranged in the vicinity of the ion generator, allowing detection of
ions with high sensitivity. Moreover, the ion generator is directed
in the direction in which the flux leaking from the booster
transformer, which is provided to obtain high voltage for generating
ions, minimally interlinks with the collecting electrode, preventing
15 conductive current generated at the collecting electrode from
cancelling the flux, so that the high voltage may be stabilized.
[0048]
The ion generating apparatus according to the present
invention is characterized in that the ion detecting apparatus is
20 directed in a direction in which a probability that a flux leaking
from the booster transformer interlinks with a portion enclosed by
the protective electrode is suppressed.
[0049]

According to the invention, the ion detecting apparatus is

25 directed in the direction in which the flux leaking from the booster



nost can be achieved in a | arge-volunme space such as an actua
residential space or work space. [0051] 20The inventors, on the other
hand, have found that bird influenza virlfs can be renoved, in an
experinmental |aboratory level, by 99%in ten m nutes when the ion
concentration of 7,000 ions/cnB is achieved and by 99. 9% when that of
50,000 ions/cnB is achi eved. These nunbers of renoval rates nean

that, if there are 1,00 5 viruses/ Ln i i and
LV s o PHGREeT o (B8 i BEEFGARE rhllinafuf hiertbpt iR B8, D0
the ion concentr.ation,from7,000 igns/.cnB8.to 5QG, 000 ions/cnB, {he.
Fomai i ng_vi PAEEaTowal bEiREdr FEEHTE seneRdeThre v ShaRE Pndtiive o
very inportant for, protecti,o ai nst infectiopus, diseases d
envi r onnent aFugreﬁlﬁé)qu%tPE}rﬁqt@%? REPleSt e C&S)KS?{ H%ﬁﬁpﬁ‘?ﬁ% thet he
entire residential space or, work space where person or the like
lives. [0052flux, so tﬁaﬁ Méﬁ@?@ﬁgﬁg}sﬁﬁgﬂéﬁ@ according to the
present invent i%ﬁ i s based on the above know edge, which di scharges
ions 10 genetGR by a plurality of ion generators froma di scharge
port together with suctioned air, and is characterized by conprising
nore than one of tAe diissrizadjebpuet ¥ hamdonventiensilynkbean thatt
divides the air fromone or nore of the ion generators, different for
each di schar §&(Hef), tmismh edelirafy nhéurhlscharlys) pehtich 18 5] Positdle
According to the present invention, the diversion body

ion, and 02" (H20)x (n is an arbitrary natural number), which is a

negative ion, sterilize floating bacteria or the like in the air by

10 reaction of ions. The ions, however, recombine with each other and
disappear. Thus, even if high concentration of ions can be realized
in the proximity of the ion generator, the concentration thereof is
rapidly lowered as the distance from the ion generator becomes
farther. IHence, even if the concentration of ions can be several

15 tens of thousands/cm3 in a small-volume space such as an
experimental apparatus, only two to three thousand ions/cm? at the
most can be achieved in a large-volume space such as an actual
residential space or work space.

[0051]

20 The inventors, on the other hand, have found that bird
influenza virus can be removed, in an experimental laboratory level,
by 99% in ten minutes when the ion concentration of 7,000 ions/cm?
is achieved and by 99.9% when that of 50,000 ions/cm? is achieved.

These numbers of removal rates mean that, if there are 1,000

25  viruses/cms3 in the air, 10 virus/em? and 1 virus/cm? remain,



di vides the suctioned air into respective discharge ports from one or
nore ion generators specific to each discharge port. This can prevent
i ons generated by the ion generator speci¥ic to each 20 discharge
port from overl apping and interfering with each other. [0054]

The ion generating apparatus according to the present invention is
characterized in that a plurality of ion generators for which the

por £ 5 are coTGHSETTo G Sl oRE By i deBRhe thh T EontbERReE,

Spect 11 o to Birna, QUFIbHTemT e SV ot Pof BPRHEPERE B BesChin

5 gener at or <OF REBTCER O EGHE anbhFoF RO FB0gEP it 6 vePy ialheiint for °"

har act er 'z cEPYRCEIFRY AEREIBREFTEYS GHT T SquMbe SFTeBLEbnf | gur ed

to be alternately energi zed. 10[Q057] According to. the present

i nventi orp apyrﬁ/@rtmly pfngygase the 10n concentration in the entire
residential space or work space where a person or the like lives.
[0052]

An ion generating apparatus according to the present

invention is based on the above knowledge, which discharges ions
10  generated by a plurality of ion generators from a discharge port
together with suctioned air, and is characterized by comprising
more than one of the discharge ports, and a diversion body that
divides the air from one or more of the ion generators, different for
each discharge port, toward each of the discharge ports.
15 [0053]

According to the present invention, the diversion body
divides the suctioned air into respective discharge ports from one or
more ion generators specific to each discharge port. This can
prevent ions generated by the ion generator specific to each

20 discharge port from overlapping and interfering with each other.
[0054]

The ion generating apparatus according to the present

invention is characterized in that a plurality of ion generators for

which the diversion body divides and flows the air to one of the

25 discharge ports are configured to be energized in different phases.



generators that are specific to one discharge port are alternately
energi zed, preventing ions generated by the plurality of ion
generators frominterfering with each ot3d¥er. 15[00581 The ion
generating apparatus according to the present invention is
characterized in that the plurality of ion generators are configured
to be energized at an equal duty. [00591 20According to the

i nventi on, tpﬁnﬂﬂurality of ion generators that are specific to one
di scharge po dare energi zed in an equal duty, nultiplying the

ti | lifeti fi h of th l. | i .. ion. .
00601 257he | on BREPHRG CARpI A T dhe bRl R Lt O QS BregeRtorehat

invention is characterjzed onprising two di schar.ge,perts, and two
sets of ion BEREPSERIGLS ang ghisshrigsdp f%epamﬁéﬁéﬂaéﬁ eqf ,
g A C IR NN e
di scharge ports, and each set of_ ion generators is configured to be
alternat ety eneeratoss interfareqush ana gnotloosil

[0056]

The ion generating apparatus according to the present
invention is characterized in that the plurality of ion generators are
configured to be alternately energized.

10 [0057]

According to the present invention, a plurality of ion
generators that are specific to one discharge port are alternately
energized, preventing ions generated by the plurality of ion
generators from interfering with each other.

15 [0058]

The ion generating apparatus according to the present
invention is characterized in that the plurality of ion generators are
configured to be energized at an equal duty.

[0059]

20 According to the invention, the plurality of 1on generators
that are specific to one discharge port are energized in an equal
duty, multiplying the operational lifetime of each of the plurality of
ion generators.

[0060]

25 The ion generating apparatus according to the present



According to the invention, for the adjacent two sets of ion
generators, the suctioned air is divided fromone and the other of 10
each set to one and the other of the twdldi scharge ports. Moreover,
each set of ion generators are alternately energized at an equal

duty. This prevents the adjacent ion generators from for exanple,

el ectromagnetically interfering with each other, and multiplies the

operational Jjf e?ltat%%%ig %ag)%‘%:tr%bf%i ?ﬁ ecggéﬁfsigﬁ?é §W03tﬁ%9ﬂ§€%es EB?té, Yhd

. v
generating appa accor nt® i nvention

: g aBp ceBFArGS The preserts FventTon T
amount of | oS Satalt kheRer B Re e AR THERE W AT EERERRR, ot
| over than oRIERCRBEES cath A I Haahe Tbie Aisecl g "

war ni ng when_ the deterni nation ans determnes that the anount is
equal to or fr@mpwmyﬁﬁ@thﬁv egﬁgﬁﬁ_o%f@merators to one gl or gj ng

to the present invention, the warning neagns 25 outputs a warni ng when
the amourit ofnpther abthe desrhnrgeneortipandiead W%@é’ﬁ‘sg‘?%e@f@aﬁ %0 or
| ower than a given apount. This can increase reliabiljty and make the

appar at us suterbgerédto bemltarnatelypaereizad abanpeanakdibnal use.
{00641 5The ion generating apparatus according to the present
i nvention isl@Milacterized in that the detection means is configured
to detect the anpunt of ions at a portion where ions are generated, a
portion where i onsAacerdingctuattgethwmtaon] feantlpoadjamenddvel dets of ion
generators, the suctioned air is divided from one and the other of
10 each set to one and the other of the two discharge ports. Moreover,
each set of ion generators are alternately energized at an equal duty.
This prevents the adjacent ion generators from, for example,
electromagnetically interfering with each other, and multiplies the
operational lifetime for all the ion generators.
15 [0062]

The ion generating apparatus according to the present
invention is characterized by comprising: a detection means for
detecting an amount of ions; a determination means for determining
whether or not the amount of ions detected by the detection means

20 is equal to or lower than a given amount; and a warning means for
outputting a warning when the determination means determines
that the amount is equal to or lower than the given amount.

[0063]

According to the present invention, the warning means

25 outputs a warning when the amount of ions detected by the



[ 00651 10According to the invention, the detection neans can detect
the amount of ions at any of the three different portions, so that
the portion where the anount of ions is 4% be detected can flexibly
response to different uses and/or purposes. [0066] 15The ion
generating apparatus according to the present invention is
characterized by conprising: a nmeans for detecting current flowng in

an 1on gener BLA AN ARSI AT L I5F SOLOLAINEIhE S0onat

current valu tec e-neans etec I'S equa ‘0 or

hi gher than a gi veq,val ue .when the i gn.generator, i $; 20 enerqgized,
wherei n the warni nUPHOSHS TBETRRe ol A Y i fundae fbe mulits 4ts
determ ni ng det ell'oiri ?es t hat the current @I u]%aﬂ}tj s | esi t han the given
val ue. [0067§uitable for contipuoys ARFFatON HE PIRFERTICOR UsF it is
det er mi ned tfﬁt {he 25 current flowing in the ion generator is equal
to or |ower ]a 23 given val ue when the ion generator is being
energi zed, the warni ng neans outputs a warning. _. his can
facilitat®e recogni Theiosigemanading prerrakes peeorting et dre Rresedn

further increase reliability. 5 [Effects of the Invention] [0068]
invention is characterized in that the detection meansis configured

to detect the amount of ions at a portion where ions are generated, a
portion where ions are discharged or a given portion outside.
[0065]

10 According to the invention, the detection means can detect
the amount of ions at any of the three different portions, so that the
portion where the amount of ions is to be detected can flexibly
response to different uses and/or purposes.

[0066]

15 The ion generating apparatus according to the present
invention is characterized by comprising: a means for detecting
current flowing in an ion generator; and a means for determining
whether or not a current value detected by the means for detecting
is equal to or higher than a given value when the ion generator is

20 energized, wherein the warning means outputs a warning when the
means for determining determines that the current value is less
than the given value.

[0067]
According to the invention, if it is determined that the

25 current flowing in the ion generator is equal to or lower than a



According to the present invention, one notor rotates two inpellers,
while the air generated by the rotation of each inpeller is

di scharged to the outside fromtwo air-f4%w ng paths, in which ion 10
generating sections are respectively arranged, so that ion
concentration of ions discharged in a roomtogether with the air can
be increased. Hence, the sterilization effect of virus can be

oom Nor eover e Pl RAREPRS 1o bnlrall BiheilEh S ith e iifle®
attached to curtains, clothes and the |ike can be increased. [0069]
Furt her nor e,n%le@ébsr‘a}l%utisoatmaerIBP&ent i nvention, an ion generating
section is arrangeg,at the. |l am nar flow,porti.on configured to

Undi vidual Ty | et t APBUGHRTRCIEIAME 1r56e GRrETn oL Fas P Batsr of B9 4h of each
inpeller as lamnar flow so,that the ions generated by the ion

gener ati ng s8ERPHAHEHH! ﬁ?@c@%rggﬂ/l%@qaﬁélﬁfg@gﬂl the air passing

t hrough each_ air-flow ng_path, increasing ion concentration of ions
di schar ged i Lﬁﬁ{%ﬁ%ﬂ%@w&ﬁ@ﬁh the air. Hence, the sterilization

effect for vtrus can be increased while the elimnation 25 effect of
eliminating t0RB&ldor attached to curtains, clothes or the 24 |ike
can be increased. Bgogﬂi According to the invention, the
protective el ect r oAecertingswstitchpresgntcotvienjien.cone odetorposatas 1wg
the charge held by ions collected 5 by the collecting el ectrode from
bei ng conducimgellersughilehtheait generated by the rotation of each impeller is

discharged to the outside from two air-flowing paths, in which ion
10 generating sections are respectively arranged, so that ion
concentration of ions discharged in a room together with the air can
be increased. Hence, the sterilization effect of virus can be
increased, reducing the possibility of being infected with virus in a
room. Moreover, the elimination effect of eliminating the odor
15 attached to curtains, clothes and the like can be increased.
[0069]

Furthermore, according to the present invention, an ion
generating section is arranged at the laminar flow portion
configured to individually let through the airflow generated by

20 rotation of each impeller as laminar flow, so that the ions generated
by the ion generating section can effectively be included in the air
passing through each air-flowing path, increasing ion concentration
of ions discharged in a room together with the air. Hence, the
sterilization effect for virus can be increased while the elimination

25 effect of eliminating the odor attached to curtains, clothes or the



where insulation is | owered due to contam nati on such as dust or

noi sture in
encl osed by
wi th high ac
di versi on bo
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[ 0072]

the 20 confi
present inve
illustrating
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illustrating
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the surrounding air and noving to the outside of the area
the protective el ectrode. e, ions can be detected
curacy. 10[0071] According to the present invention, the
dy divides and flows the suctioned air fromthe ion

t he discharge port. This prevents the ions generated by

at.o TN each di scharge port from overl appi ng
;lgei élagr?\%gﬁhdé%%%&dt her. Hence, ions with high

TO(W@ be generated. [Brief Description of the Draw ngs]
IG 1 is a vertical section front view illustrating

HIBAPUR RN S IR TS R R R TR
thpéofPEtam PN GREVEBRRE L FBAEET PO B, ‘ais collected
Tl 0 B 2% SR 2OE o Lo,
Vsrsl?e()r\le\amfnsulation is lowered due to contamination such as dust or
moisture in the surrounding air and moving to the outside of the
area enclosed by the protective electrode. Hence, ions can be
detected with high accuracy.

[0071]

According to the present invention, the diversion body
divides and flows the suctioned air from the ion generator to the
discharge port. This prevents the ions generated by the ion
generator specific to each discharge port from overlapping and
interfering with each other. Hence, ions with high concentration
can be generated.

[Brief Description of the Drawings]
[0072]

FIG. 1 is a vertical section front view illustrating the
configuration of an ion generating apparatus according to the
present invention.

FIG. 2 is a vertical section side view illustrating the
configuration of an ion generating apparatus according to the

present invention.

FIG. 3 is a front view illustrating the configuration of an ion



FIG 4 is a vertical section front viewillustrating the
configuration of an ion generator according to the present invention.
5FIG 5 is a vertical section side vi ew35llustrating t he
configuration of an ion generating apparatus. FIG 6 is a
vertical section side viewillustrating the configuration of an ion
generator. FIG 7 is a block diagramillustrating schematic 10
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an ion generating appara satimn

driving si gnﬁ{vseﬂtri'&gépragmog%gﬂﬁ?}fsvﬁ?Pgliﬁg‘%h.i nterfaces to control

i nput s. CirCui agramillustrating the

configuration of 1 n,.on detectyng.a rat.us. except, for a,control
syst em 1 TG0 418", SRR PERF RSt SR TR R o7
pattern of a ciftcuit .sub%Irate of an jon det gcti nﬁ ﬁgparatg?. .
FIG 11 is aCQMABHFRIIeRAMAT 190 SEREFRHY THOTEORR AATPSISTOE IREERIYe
ions with respect t he nunber, of di scharges.fraqom an ion

generator® FI G 12#?@.51@@&%}«@(:%%@@1@,5 VIR A u@?ﬂ@%gi%gﬁ on
anount of an electric potential neasured by an ion detecting

appar at us be¢onidganatiantairaniiar gengsatingnaPRayEMS-t o t he nunmber of

di scharges froman_ion generator. 25FIG 13 is a flowchart
illustrating a proEtSsbrig averdaal segion side view illustrating the

configuration of an ion generator.
FIG. 7 is a block diagram illustrating schematic
10  configuration of a control system in an ion detecting apparatus and
an ion generating apparatus.

FIG. 8 is a timing chart of driving signals input from
respective output interfaces to control inputs.

FIG. 9 is a circuit diagram illustrating the configuration of

15 an ion detecting apparatus except for a control system.

FIG. 10 is a plan view illustrating a conductor pattern of a
circuit substrate of an ion detecting apparatus.

FIG. 11 is a graphic chart illustrating the concentration of
negative ions with respect to the number of discharges from an ion

20 generator.

FIG. 12 is a graphic chart illustrating the variation amount
of an electric potential measured by an ion detecting apparatus
before and after discharge with respect to the number of discharges
from an ion generator.

25 FIG. 13 is a flowchart illustrating a processing procedure of



26 CPU that drives an ion generator. FIG 14 is a flowhart
illustrating a processing procedure of CPU that outputs a warning
based on a result of detection of negati% ions. 5FIG 15 is a
flowchart illustrating a processing procedure of CPU that outputs a
war ni ng based on a result of detection of negative ions.

FIG 16 is a vertical section front viewillustrating the

configurati O@tPU tﬁﬁtiﬂ%%gﬁaﬁggél&%%at us according to the 10
n 177 [

f
present invention. S a vertical section side view

{I1ustrating the ﬁg?{}' U At PPt AR 117 tgﬁ]ﬁgaé{abggc%?s%ﬁ?\%?r%edure of

FIG 18 is a sche ¢ Tront "view rilustr a re-an i1on
generator is hed qgn front wall. 15FI G 19 i bl ock di agram
T tstr at i ngCd aRaniends coRprghisbashdor 2 xeomf of d8y&Ei bR %an

i on generati n% apparatus. FIG 20 is a circuit viewillustrating a
configuratiof gﬁﬁ%ﬁl@n@f an ion generator driving circuit and driving

current detecting ¢ircuit, copnected to an iqn generator. 20FI 21 Ls
a timng Thart of ﬁ[é‘ri Wgaﬁ%@ﬂ%@ﬁﬁ“@%ﬁ&%@ﬁ‘é@ﬁ%gwpﬁ uré of
interfaces tqo_cantrol inputs. . FIG, 22 is aflggchart,

i 11 ustrati ngCPPrtdedstmgtsroredning brsepon Ratesydt obdefesilon of

gener at or s. o
negative ions.

FIG. 16 is a vertical section front view illustrating the
configuration of an ion generating apparatus according to the
10 present invention.
FIG. 17 is a vertical section side view illustrating the
configuration of an ion generating apparatus.
FIG. 18 is a schematic front view illustrating a state where
an ion generator is attached on a front wall.
15 FIG. 19 is a block diagram illustrating the schematic
configuration of a control system in an ion generating apparatus.
FIG. 20 is a circuit view illustrating a configuration example
of an ion generator driving circuit and driving current detecting
circuit connected to an ion generator.
20 FIG. 21 is a timing chart of a driving signal input from
respective output interfaces to control inputs.
FIG. 22 is a flowchart illustrating a processing procedure of
CPU that drives ion generators.
FIG. 23 is a flowchart illustrating a processing procedure of

25 CPU that detects abnormality in driving current of an ion generator



FIG 23 is a flowhart illustrating a processing procedure of 25 CPU
that detects abnormality in driving current of an ion generator 27
and outputs a warni ng. FIG 24 i<7a flowhart illustrating a
processi ng procedure of CPU that detects an abnornality in the anpount
of generated ions and outputs a warning. 5FIG 25 is a flowchart
illustrating a processing procedure of CPU that detects an

abnormality Lngat n .generated i ons and out puts a warni ng.
FIG 26 is aé?géim%c&r?glr[g?% fvlagé%lrgg'ti ng a processing procedure of CPU

concerning a subr SEL(ES%#fig;aa%%[c'ﬂagﬁqﬂhisyﬁﬁiﬁg@nﬂspgéeg‘sirfg g%‘gceadﬁx.aebi)lg

illustrating neas I"es aveérage comncen rons in
certain room-g3the e where,two or..four of ion nerators, are used
and vher e por B 8 SRR G LM eRbY ¥ 4R R pBE R GRb R Rl fod ¢
changed. [ Descri tig& of Reference Codes] 15[0073] 2notor 2lout put
axi s 3i npel | 3RACHEP UL GuBarning.

5 FIG. 25 is a flowchart illustrating a processing procedure of
CPU that detects an abnormality in the amount of generated ions
and outputs a warning.

FIG. 26 1s a flowchart illustrating a processing procedure of
CPU concerning a subroutine for alarm deactivation.

10 FIG. 27 is a table illustrating measurement examples of
average ion concentrations in a certain room in the case where two
or four of ion generators are used and where polarity and energized
time of ion generating sections are changed.

[Description of Reference Codes]

15 [0073]

2 motor

21 output axis

3 impeller (air blower)

4 casing (rectification body)
20 41 circular-arc guide wall

42 blowing port

5 duct (air-flowing path, tube section)
6 ion generator

61, 62 ion generating section

25 7 wind directing body



4casing (rectification body) 20 41circul ar-arc guide wall 42bl ow ng
port 5duct (air-flow ng path, tube section) 6ion generator 61,
62 ion generating section 25 7wind directi ng body 28 72w nd
directing board | am nar flow section 1housing 2notor 5 3inpeller
4casi ng 5duct

72 wind directing board

F laminar flow section
1 housing
2 motor
5 3 impeller
4 casing
5 duct

5la  rectangular tube section
51b  joint section
10 Ba, 6b, 6¢, 6d ion generator
61, 62 ion generating section
65 booster transformer (booster voltage inverter)
66 collecting electrode
67 measurement section
15 69 protective electrode
86 display section (means for outputting a warning)

IC1  operating amplifier (converter)

R1  protective resistance (circuit element)
R4  resistance (pull-up resistance)

20 K missing portion
1 housing

2 motor
3 1mpeller
4 casing

25 41 circular-arc guide wall



5l1a rectangul ar tube section 51b joint section 10 6a, 6b, 6¢, 6d ion
generator 61, 62 ion generating section 65booster transforner
(booster voltage inverter) 66collecting @ ectrode 67measurenent
section 15 69protective el ectrode 86di splay section (nmeans for
outputting a warning) Id 1 operating anplifier (converter)
Rlprotective resistance (circuit elenent) Rdresistance (pull-up

resi stance) 49 Km ﬁﬁhﬁ'%zﬂ?@i\%’isﬂdﬂ’ﬁéﬁ?ﬂ 2not or 3i npel | er
5 duct
5la  rectangular tube section (part of which being diversion body)
51b  joint section (diversion body)
5 6a, 6b, 6¢c, 6d ion generator
61, 62 ion generating section
64 ion sensor (detecting means)
65 ion detecting circuit (detecting means)

12 engagement hole (discharge port)

10 86 display section (warning means)
92 driving current detecting circuit (means for detecting
current)
R1 resistance (means for detecting current)

[Best Mode for Carrying Out the Invention]
15 [0074]
Embodiment 1
FIG. 1 is a vertical section front view illustrating the
configuration of an ion generating apparatus according to the
present invention. FIG. 2 is a vertical section side view
20 1llustrating the configuration of the ion generating apparatus. FIG.
3 1s a front view illustrating the configuration of the ion generator,
a part of which is not shown.
[0075]
The ion generating apparatus illustrated in FIG. 1 includes:

25 a housing 1 having suction ports 11, 11 at a lower portion of both



4casing 25 4i1circular-arc guide wall 29 43joint wall (diversion
body) 5duct 5l1a rectangul ar tube section (part of which being

di versi on body) 51b joint section (diver%%on body) 5 6a, 6b, 6¢, 6d
i on generator 61, 62 ion generating section 64ion sensor (detecting
means) 65ion detecting circuit (detecting neans) 1l2engagenent hol e
(di scharge port) 10 86di splay section (warning neans) 92driving

current det egljd@atld £4! ib 6BBaRStdLANHSHES NI in opposed position and

10

15

20

25

having two engagement holes 12, 12 at a central portion of a top
wall 1c; a motor 2 arranged at a lower portion in the housing 1 and
having output shafts 21, 21 on both sides in the direction of the
output shafts; two impellers 3, 3 mounted on the output shafts 21,
21 of the motor 2; two casings 4, 4 that house the impellers 3, 3 such
that the impellers 3, 3 are rotatable; two ducts 5, 5 serving as tube
sections that leads upward the airflow generated by rotation of the
respective impellers 3, 3; ion generators 6, 6 having two ion
generating sections 61, 62 and arranged in the middle part of the
ducts 5, 5, respectively; and wind directing bodies 7, 7 arranged at
the engagement holes 12, 12 in a removable fashion. Note that the
motor 2, impellers 3, 3 and casings 4, 4 constitute an air blower.
[0076]

The housing 1 forms an approximately rectangular
paralielepiped shape having a bottom wall 1d of a planar rectangle,
a front wall 1le and a back wall 1f continuing into two sides of the
bottom wall 1d, side walls 1a, 1b continuing into the other two sides
of the bottom wall 1d, and a top wall 1c. Attached to the suction
ports 11, 11 at the lower portions of the both side walls 1a, 1b are
filters 8, 8 that pass the air taken in from the suction ports 11, 11
by the impellers 3, 3 and eliminate foreign materials in the air to
produce clean air. The engagement holes 12, 12 at the top wall 1c
has a rectangular shape with its longer directions forming front and

back, the inner face of the front side being tilted forward relative to



current) Rlresistance (neans for detecting current) [Best Mde for
Carrying Qut the Invention] 15 [0074] Enbodi nent 1 FIG 1is a
vertical section front viewillustrati ngglt he configuration of an ion
generating apparatus according to the present invention. FIG 2 is a
vertical section side view 20 illustrating the configuration of the

I on generating apparatus. FIG 3 is a front viewillustrating the

configurati ' r , ' ' :
00751 The i goraral fReagRel ahile iy flicr Beaht Ak pLRFISRI% .
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housing 1 is divided into an upper part and a lower part at the
middle thereof in the up-down direction, the lower part being

5 provided with the casings 4, 4 and the upper part being provided
with the ducts 5, 5.
[0077]
The impellers 3, 3 are multi-blade impellers having a

plurality of blades 3a with the side of its rotating center displaced in

10  the rotating direction relative to the outer edge. In other words,
they are Sirocco impellers (Sirocco fans) having a circular cylinder
shape. One end of each of the impellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the motor 2 is placed at a shaft
hole opened at the center of the bearing board, which functions such

15 that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer
circumference.
[0078]

The casings 4, 4 has circular-arc guide walls 41, 41 that

20 guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing
ports 42, 42 opened upward from a part of the circular-arc guide
walls 41, 41 to one direction of tangent lines of the circular-arc
guide walls 41, 41. Each of the blowing ports 42, 42 forms a

25  square-tubular shape that protrudes from a part of the circular-arc



havi ng two engagenent holes 12, 12 at a central portion of a top wall
1c; a notor 2 arranged at a |lower portion in the housing 1 and having
out put shafts 21, 21 on both sides in t & direction of the 5 out put

shafts; two inpellers 3, 3 nounted on the output shafts 21, 21 of the
notor 2; two casings 4, 4 that house the inpellers 3, 3 such that the
inpellers 3, 3 are rotatable; two ducts 5, 5 serving as tube sections

that |eads upwaidwidfy 4&!Iﬂ%ﬂﬂﬁa”&fr%%ﬁ@nbéffﬁa‘ﬁgaéﬂgg@%%é of PRer €Spective

inpellers 3,73; 1on generators 6, aving two | generati ng

6
secti ons 61, .y 8i\da Bt LARIEd LI e 471 o % BYELAi0LoNA (lUShaPto The

respectively; an irecting arrange

engagenent h 23: in a f I t t r
2, impeller sgéﬁ%&ia%%%%{élg Bﬁgsmﬁgg‘i‘?@o%? ?ctsa%;\ @Q%ﬁl’,\% tﬁ’rwgﬁm%rsﬁ%ﬁ%oo%l
15The housing 1 for an r oxi nmat el ectangul ar _par a | el. epi,ped
shape havi ngtaon oiE DR aleRRR Agng Hod{ES B0 e B litl B G RNEF e
and a back wall,if ntinyipng into two si of the bottomwall Id,
e val 13 | BUde WAl L hothgth PSP I i &P aRS bt Thehit t om
wall id, and.a_tqop wall lc, Attached.to {he suction 20 ports .11, 1
at the |omer1rpvépﬁﬂla&§08¢r phatasodh b i %ﬁ}qﬁgp%@w% careesponding t@,tjf@
that pass the air taken in fromthe suction ports_11, 11 by the

i npel | ers 3, OBeRHE:P} e anPellorsiyym are eprrpd and preichi ¢lose the spere
clean air. The engagenent holes 12, 12 at the top wall |Ic has a
rectangul ar 8 the hasing bodigsrdali 4ct Intbefoasmgs 4 dobhe appostng
back, the inner face of the front side being tilted forward rel ative
to 31 the verddsod thi casnigomodies|4n, tdreaianenntaizel tdgather back jeirde
being tilted backward relative to the vertical direction. Mreover,

t he housithg Wwalk48ifor dedtitidwiran uPpethqranbraneretiladven phatets Rt9t he
m ddl e thereof in the up-down direction, the |ower part being 5

e e P
having a open portions of the cover plates 4b, 4b and filters 8, 8. Note that
the air-flowing paths 41a, 41a provided between the perimeter
surfaces of the impellers 3, 3 and the circular-arc guide walls 41, 41
15 and the front wall 5a form a laminar flow portion F.
[0079]

The portion corresponding to the motor 2 at the joint wall 43
has a concave which is dent toward the side of one casing body 4a,
while a support plate 44 of a deep-dish shape is attached to the edge

20  of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
1s inserted through the shaft hole opened at the concave and the
central part of the support plate 44, the impellers 3, 3 being

25 attached to the output shafts 21, 21. Moreover, the upper end of



plurality of blades 3a with the side of its rotating center displaced
in 10 the rotating direction relative to _the outer edge. In other
words, they are Sirocco inpellers (Sirod%% fans) having a circul ar
cylinder shape. One end of each of the inpellers 3, 3 has a bearing
board. Each of the output shafts 21, 21 of the notor 2 is placed at a
shaft hol e opened at the center of the bearing board, which functions

such 15 t hat thbgoiditwhBkeENid BxfdRIBPR ABEPk Mcaladilies t her end to an

i .

air hole at the center is released (?rom bet ween t%eg%l ades 3a on the
outer ci rcun[g?(?1 ce. [0078] The casings 4, 4 has circular-arc guide
wal I's 41, 41 that 20 guide the airflow generated by rotation of the

inpellers 3, 3 in t e i i o.jncr tshe speed of the
airflow, and bl ow %%p%‘%tg %?aﬂ%?@%@g@ﬁﬁfﬂ)&gﬁg S??tfs)l naih%v Bf the
circular-arc Lde RS 41,.t o, 0one direction of tangent .lin of
the circul ar gg‘#%ﬂ)gBiﬁggi%#ép9214?}“34waﬁﬁgﬁdgﬁ%teﬁgog?%ﬁlﬁgnﬁ%Hlto ﬁ%e 42
fornms a sguare-tubul arshape that protrudes froma part .of the
circul ar -Zir cﬂfqyﬁuﬁupaﬁtﬁ/\%?’lgﬁ’ @}e HEPPE tg'ferr&@ F%g@fm%lgr’rﬁ%ﬂtt Bi nes
of the circular-arc i,d l1s 41, 41 and, jn the directjon diagonal
to the verti ‘é’égag?ﬁn@g}%i}bﬁ?\gﬁéﬂé@/@rr}d %h% H&%L‘ﬂﬁ&sar&,t reek 1 the shape
of deep dishes, _i ncléj_di ng casi.ng bodi es 4a, 4a having the _circular
arc 5 gui de wardewnidiraetigndeipsmageovwest dowani nilosepver.4he ductsahdd
i ncluding cover plates 4b, 4b in which portions corresponding to the
openi ngs of hnawei fyeaitieabsda, Daestaspbingdranythaibdowing perthd2open
side of the casing bodies 4a, 4a. In the pasiggs 4, 4, the opposing
si des of theabuasy agebbeesonaf tha tangenddhess efithegatchdéar-byc zuidéent
10 walls 41, 41; back walls 5b, 5b arranged approximately vertical
from the blowing ports 42, 42; and two sets of
approximately-vertically-arranged side walls 5c¢, 5¢, 5d, 5d
continuing from the front walls 5a, 5a and back walls 5b, 5b. The
ducts 5, 5 are configured to form laminar flow portions F, F on the
15  sides facing the impellers 3, and to let through the air flow blown
from the blowing ports 42, 42, as laminar flow, vertically along the
front walls 5a, 5a and side walls 5¢, 5¢, 5d, 5d.
[0081]
At the front walls 5a, ba, penetration holes corresponding to
20 the ion generating sections 61, 62 are opened, while the ion
generators 6, 6 are engaged to be attached to the penetration holes.
At the back walls 5b, 5b, a circuit substrate 10 connected to the
motor 2, ion generators 6, 6 and a power line, as well as a cover 20

covering the circuit substrate 10 are mounted. Moreover, the ducts

25 5, b are divided into a duct upper body 51 and a duct lower body 52



10 wall 43 for partitioning. Furthernore, ventilation plates 9, 9
having a plurality of ventilation holes $re provi ded between the open
portions of the cover plates 4b, 4b and f1ters 8, 8. Note that the
air-flow ng paths 4l1a, 4la provided between the perineter surfaces of
the inpellers 3, 3 and the circular-arc guide walls 41, 41 15 and the
front wall 5a forma lamnar flow portion F. [0079] The

portion corrgspRRGHh AT AR HEHEOF i tAE WHeldvih 'aﬁré’i’,‘%!)dn 43TB%Sde o

concave which is dent toward the side of ‘one casing body 4a,

the. conchve. BBherE 2 Sals X G aREeuPull MUAER 1RTERASY B,
the central pahie.ofl hber SRR HoRLARBIMLADEIS, LR8I aB 42 2For

sandw ched manner. Eac e ou s inserted
(irough e bt o 5, APERe0 A ,LISCSASNE A AR SATLLP) RGeS
AL (ST ) R R A R R N )
formed of a lcj)?iezo% gi id?rnecrgfaovr{ Pogrrr?s one continuing portion at the joint section
51b, and is partitioned by the joint section 51b and the joint wall 43.
Moreover, at the upper end of the duct upper body 51, protection
nets 30, 30 are arranged for preventing foreign materials such as a
10 finger from being inserted from the outside.
[0082]
The ion generators 6, 6 include: two ion generating sections
61, 62 separated in the direction intersecting with the flowing
direction of air generated by rotation of the impellers 3, 3; a power
15 feeding section that supplies power voltage to the ion generating
sections 61, 62; and a holder 63 that holds the ion generating
sections 61, 62 and the power feeding section. The ion generators 6,
6 are configured to supply voltage to the ion generating sections 61,
62 so that the ion generating sections 61, 62 cause corona discharge
20 to generate lons.
[0083]
The ion generators 61, 62 has discharge electrode convex
portions 61la, 62a of peaked shapes and guide electrode rings 61b,

62b enclosing the discharge electrode convex portions 61a, 62a,

25 which are arranged at the central parts of the guide electrode rings



squar e-tubul ar shape, the | ower ends thereof continuing into the 5

bl owi ng ports 42, 42, the upper ends thereof continuing into the
engagenent holes 12, 12, and the mddl e %%rt thereof in the up-down
di rection being narrowed down. Moreover, the ducts 5, 5 have: front
wal | s 5a, 5a extending fromthe blow ng ports 42, 42 al ong one
direction of the tangent lines of the circular-arc guide 10 walls 41,

41; back wal 3h582hL5heHdARIAY. AMUOWTBERLYa MRS, Bhrd 66AEERSed such
bl owi ng ports 42, 42; and two sets of

ont i nuing 1 LAk Phe (P gbRTEPRRF e SR eXb e denaipeiily oy whle the
d 5 5 f -0 _f g ' i F h
15 si dos facr iy il PRbEfife Gofion? Wnerafdt BREMORToDs, 0,
bl own fromt@m@ﬂgw ng ports 42, 42, as lamnar flow, vertically
along the fr |ls 5a, 5a and side walls Sc, Sc, 5d, 5d. [0081] At

the front_walls 5a, 5 penetration hqles,corre di ng t t i on
Goner a1y eecti onBoR hedSnaaityatiunt. Bhtve Akchohnih dnehelget 68: ' ¢
are engaged to be attached to,the penetratjon holges. At the back

wal I's 5b, 5bi v 1 BERPTRIBsS: 58 G Eadiinck PR dhedToRE BPas ba ofithe
generators 6, 6 apnd_a power line, gs well as a cover_ 20 coverjng the
circuit subsfbgteo1d wePamsinalEdan ately warangadsipparallgl sugh
divided into a duct upper body 51 and a duct |ower body 52 34 at the
niddl e part eaelesher anthe ai-fiowngdieation. Mureguer, theweom body 52

forms a square tubular shape and partitioned at the center thereof in
t he hori zont gendratdngisestionst b §ooftweaion ganerrdors be 6cucst avppeged
body 51, the | ower part of the square tube sections 5 5la, 5la
separ at ely asrdangedide aparcsiiiehs whtdrseatimgowiidr the afirél dvamigzdnteation,
direction fornms one continuing portion at the joint section 51b, and
i's partitiontke byljadent] gidet Iseahigothdddmangiolaéty). 0i The Wweth lgedidrating
Moreover, at the upper end of the duct upper body 51, protection nets
30, 30 are apsciges 61062ns5fetaNtddikctbicidngsRbBitioat B, BUfited® the ducts
5, b from the penetration holes. Moreover, four parts
corresponding to the ion generating sections 61, 62 are opened at
15 the side of the holder 63 where it is attached to the ducts 5, 5. The
ion generating sections 61, 62 are arranged at respective openings
63a.
[0085]
The wind directing bodies 7, 7 have square frame portions 71,
20 71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back
direction in the square frame portions 71, 71 and tilted toward one

front-back direction relative to the vertical direction, and are

25 formed in the same shape. The front and back walls of the square



10 finger frombeing inserted fromthe outside. [0082] The ion
generators 6, 6 include: two ion generaté" ng sections 61, 62 separated

in the direction intersecting with the f Cowi ng direction of air

generated by rotation of the inpellers 3, 3; a power 15 feeding
section that supplies power voltage to the ion generating sections
61, 62; and a holder 63 that holds the ion generating sections 61, 62

and the povefr 88 HorgiotRCT1,0M1 alB&ilted iaay Aot Hfok @11%%%09101“14]591%%9(1
to supply voltage'to the ion generating sections 61, 62 so that the

i on gener ati pYtRESLI-RE] Blrec®ifause corona discharge 20 to generate
lons. [00831 The ion generators 61, 62 has di scharge el ectrode convex

portions 6la 0@?@ of peaked shapes and gui de el ectrode rings 61b, 62b
encl osing the scharge el ectrode convex portions 6la, 62a, 25 which

61b, ag;gngsgsggcg !‘@‘s%;ﬁ%h%ie@@%ﬁi@%%%pé?érﬁgiggﬁ&i%é%éﬁr Sherires ebdre
ot e o ot R LB Gl ke °S'v%6fﬁlaé%5‘%£€' iFifor
the ion generai: ors

are hel d.i 0 WO i on.
oeer or ore ARyt keitlierib iahoellers Bof Q\Ehﬁgtgﬁ aigan gheorom is

suctioned from the suction ports 11, 11 on both sides into the two
casings 4, 4, eliminating foreign materials such as dust in the
suctioned air by the filters 8, 8. Here, the air suctioned into the
10 casings 4, 4 becomes airflow passing through along the circular-arc
guide walls 41, 41 around the impellers 3, 3 while being rectified by
the circular-arc guide walls 41, 41. The rectified air becomes
laminar flow at the laminar flow portion F of the air-flowing paths
41a, 41a. This laminar air flow passes through toward the blowing
15 ports 42, 42 along the circular-arc guide walls 41, 41 as indicated by
the arrows X of dashed double-dotted lines in FIG. 2, and is blown
out from the blowing ports 42, 42 into the ducts 5, 5.
[0087]
The laminar flow portions F, IF exist, viewed from the side, in
20  the air-flowing paths 41a, 41a on the side where the front walls 5a,
5a of the ducts 5, 5 and the circular-arc guide walls 41, 41 are facing
the impeller 3. The laminar flow of the air indicated by the arrows
X in FIG. 2 passes through the laminar flow portions F, F
surrounded by the front walls 5a, ba, side walls 5¢, 5¢ and side walls

25 bd, 5d. The ion generators 6, 6 are arranged on the front walls 5a,



ducts 5, 5, respectively, and separately arranged in parallel with
each other in the air-flow ng direction. reover, the ion generating
sections 61, 62 of two ion generators 6? 6 are arranged 10 side by
side at positions intersecting with the air-flowing direction, the
adj acent sides having the sanme polarity. The ion generating sections
61, 62 of the respective ion generators 6, 6 face to the ducts 5, 5

fromthe pengé%ﬁé%‘tﬁ@'a@ﬁpa%é@@ﬂ%u I P rsuRAl & h&ﬂﬁéﬁ%&’%ﬂhﬂﬁrt&&he
i on generating sections 61, 62 are opened at 15 the side of

hol der 63 whgr qaéstcrib%@%a&@% goél@ﬁzedéeﬁa% atdve &g%geﬁfg%ﬁégeg'tﬂ@

sections 61, 62 are arranged at Tespective opéeni ngs

Wi nd d'reCt'ﬂﬂlgggegﬁgﬁgs%cﬁﬁ%ﬁlOHQ$Q8EEBQQBnQ$%ﬁh@E§r7é 6§§a§1 with

S.n |nverse trap SS-SecC d ron
72, 12
ceparately aPPidieBURR bagufle wﬁhﬁﬁﬁﬁ%ﬁ% g & ot Piedh

di t th f 1 d. t lted t
ARG AR AL ‘33%?&5%563[% Benfle HO07 ofalls Gh. Sis thd Fianfir o e°2§

formed in th ..dhe fron ack_wal I s of

e por t | ONIHAY Hp? oo’ RBCHS b - BacRamiomats ABH Y 8t Hhpve
to the verti cal rectl [.0086] The I on gener.ating appatratus

confi gured a@lléégepe%a awemd: S UPrdews diregatipRsiente allovspassase

notor 2 of the air _blower_ is ) . )
of the air at high wind speed, allowing the air to efficiently include

positive and negative ions. Furthermore, a plurality of ion

10 generators 6, 6 are provided separately from each other in the
air-flowing direction so as to increase the number of portions where
the air may include ions, allowing the air to efficiently include ions.
Note that, in the present embodiment, an example was described
where the ion generators 6, 6 are arranged on the front walls 5a, 5a

15 which are at ends of the circular-arc guide walls 41, 41 while facing
the blowing ports 42, 42. It is, however, not limited thereto. The
ion generators 6, 6 may be provided at other areas as long as they
face the laminar flow portions F, I where the laminar flow of the air
indicated by the arrows X inside the ducts 5, 5 passes through. For

20 example, the ion generators 6, 6 may also be arranged, when viewed
from the side, on a straight line extending from the portion of the
circle where the curvature of the circular-arc guide walls 41, 41 is
constant to the portion where the curvature gradually decreases

upward or the portion where the curvature is infinite.

25  [0088]



driven to rotate the inpellers 3, 3, so that the air in the roomis
suctioned fromthe suction ports 11, 11 on both sides into the two
casings 4, 4, elimnating foreign materi® s such as dust in the
suctioned air by the filters 8 8. Here, the air suctioned into the
10 casings 4, 4 becones airflow passing through along the
circular-arc guide walls 41, 41 around the inpellers 3, 3 while being
rectified by the c[ph¢nbprwRER thdl Afo@t!of ifbhs gtk 1 Ehe segid hived air
beconmes lam nar flow at the lamnar flow portion F of the air-flow ng
paths 4la, 4dgchibedlian pabnflas B i '

LGRS Pl bR S A el W

bl owi ng 15 ports 42, 42 along the circu

and 15 bl own BocoT Aoy PR S RSt SALETBhP Rk B chighe
20 Che ai - ROG0G pacheraials Hal bath gt du REPE ARETe Bl "

5a, 5a of_the ducts 5 .and.the circu] ar- ui,de walls.41, 41 are
Paci ng tHb | HpbFTRrerrabicl PEABRA I Bielgr IR WAAGLLAIER B5 & ne
arrows X in FIG, 2 sses,through the lamnar flow portions F, E

sur rounded bETHE f FOHE-er 3erHization elieet far virugcin the ZRAMhaE
wal |l s 25 5d, Bd.. The ion, generators 6, .6 are arranged on the frong,
wal | s 5a, 3¢ﬁ§&nﬁﬁé?rée€ﬁ¢ét }0 %éé*saqh{ﬂdo%ﬁuﬁ@l@ﬁc&%ﬂ%ﬁﬁérﬂtﬁ like
| am nar flow. As described above, the positive and negative ions
gener at ed byC@h@ei @hhg@ﬁ%@ati ng sections 61, 62 of the ion generators
6, 6 may effici entld/) be included in _the air passing through a
conparativel y 5 naboonepisgrally,stendizateon obftoaiing Hasteriadyi emittang
manner of |am nar flow Moreover, the ducts 5, 5 are narrowed down at
the m ddi® pargositisedof Hh (Hhe®)upndasmndarkecragniseges) andad hegative
passage of the air at high wind speed, allowing the air to
efficiently ioxQuod§Oki él ieanntbiagatliintegensto Faadt hdkenons, has been
plurality of ion 10 generators 6, 6 are provided separately from each
ot her in thekaokd. oPhedodis| BehieRrs fe@inbiné REtkaseht ttharumgr of
portions where the air may i1 nclude 1ons, allowng the air to

efficiently Hagipiia eRssiMPI® éditlenttAtibReob & denbtieAN9dicdRizEd Athe
exanpl e was described where the ion generators 6, 6 are arranged on

the front waliga?@e otarrtiie %Qc@ﬁ%SQBngr@?,:eﬁézn Eﬂ?&ﬁ%?@hﬁé‘ﬁ&a&%ﬁe

walls 41, 41 while facing the blowng p owever,
not |imjed N : i : : ?Jgﬁﬁt at r
areas as fon%ggswe: ce})l/fg?gge&?%e i gﬂn%%%gp SafIftl)(\)/v or %élrgﬁg %Ir:‘%l\é er eﬂghgs’
| am nar fl ow : L i ndi . 0, b 1S e tS. 53
5 passes 1 hr S0Gh ! Eaf 19 BRERPEtGH JriE BRIt ARG Ad o Pt Tee
arranged, vvheg :biee Cd- f% m, t hi Sl dgd on.a, st rai ght | i ne extendi ng.
from the por {78t “H1Te °Ci Pt e Where e et Vet B e™ 6 Thé&perime
circular-ar ngéjﬂe?ﬁ E:Agrllcl:eshtlxl'%tiolzlxlotl gnly two to three thousand ions/cm3 may

be achieved in a larger space such as an actual residential space or

20 work space.
The inventors, on the other hand, have found that, in an
experimental laboratory, 99% of bird influenza virus can be
eliminated in ten minutes when the concentration of 7,000/cm3 is

achieved, while 99.9% of the virus can be eliminated with the ion

25  concentration of 50,000/cm3. The elimination rates mean that, if



constant to the portion where the curvature gradually decreases
upward or the portion where the curvaturg is infinite. 25 [00881 38
In fact, when the anount of ions per 1 ¢ of the air discharged in a
roomwas neasured with the configuration where two ion generators 6,
6 are arranged on the front walls 5a, 5a of the ducts 5, 5 separately
fromeach other in the air flowing direction, 5 ion concentration of

appr oxi mat el y0B0GA-658s wasstabl Bid8H:, 315’2)/@m'3%§iﬂ 1EL/(ncf[i“is"énl:alﬁ?!erespectlvely
sterilization effect for virus in the roomand elimnation effect for

odor_at tacheqi jgUhyahBFeasng! f1Rs; oggg?ﬁé@t a&%nf:ﬁ%gg@/ cotRAEE,

Conventional I'y, sterilization acteria émtting 10 a

posi ti ve i onginddRa tﬁaﬂremﬁlggmﬁggyrrgacggw a?fédte‘})h'?legat' ve ion

02-(H20)n (n1'5 an arbitrar helon as been
known. The ions c i . Y h her pear,
causing its concen?‘ %{lﬁe%lﬁlggg df%gs#%%@?fgﬁ?(éedt lﬁgé)tr:ﬁce
of emtting bec even if th co centrat an be
achioved T STOR THAG: Lo ChNer b ARgoRErat Figtrertane O.iléﬂi%c i fifeasts
the ion concentratl on of  sever tens of thousands ]Ql |ons/crr8 can (Pe
achi eved in 9% COWEFORRSRLRT UL é&?&l%éﬂ% Yesanet Ny

concentration of onlﬁi two, to tﬂge}g t housand. i ong/ cnB. be achl eved
in a larger dPncBut@se ashigyehighroreanigatiampt necin bhe potiyer space.
space. Thﬁ inventors, on the other hand, have found that, in
an experi ment@89labor at ory, 99%of bird influenza virus can be

elimnated in ten m nutes when the concentration of 7,000/cnB is
achi eved, while 99lwdhefemhedumens desaribedetbone dbhedamiai flowi on 25
concentration of 50,000/cnB8. The elimnation rates nean that, if

10 portions F, F where the air flow sent out by rotation of the

respective impellers 3, 3 becomes laminar flow are included in the
ducts 5, 5, while the ion generating sections 61, 62 are arranged at
the laminar flow portions F, F in the ducts 5, 5. Alternatively, the
1on generating sections 61, 62 may also be arranged at the

15 circular-arc guide wall having the laminar flow portions F, F where
the air flow sent out by rotation of the respective impellers 3, 3
becomes laminar flow. Placement of ion generating sections is not
specifically limited.

[0090]

20 Moreover, in the embodiment described above, the two ion
generators 6, 6 arranged in parallel with and separately from each
other in the air-flowing direction at a position where the generators
6, 6 intersect with the air-flowing direction in the two ducts 5, 5.
The ion generators 6, 6 in the two air-flowing paths, however, may

25 alternatively be arranged separately from each other in the



39 1000 viruses exist in the air, 10/cnB8 and 1/cnBremain,
respectively. That is, by increasing the_jon concentration from
7,000/ cnB to 50,000/ cnB, the renmaining vi%us is reduced to one tenth.
Accordingly, in a residential space for people to live or a 5 work
space, it is very inportant for prevention of infectious diseases or
environmental purification to not only emt highly concentrated ions

but al so achhavfloiigh FeBegphration of ions in the entire space.
[0089] In the enbodi nent descri bed above, the |am nar flow 10

portions F, ﬁ)(y\_?nﬁre the air flow sent out by rotation of the
respective inpellers 3, 3 becones lam nar flow are included in the
ducts 5, 5, 'Lgdﬁﬁgni:@n generating sections 61, 62 are arranged at
the | am nar ow portrons F, Fin the ducts 5, 5. Alternatively, the

i ti i 6L.. 62 . l. . t th 5

e rcorar . arc our ae PR R vRiER (B8 PR AP R s e o
the air f ow_sent .outt %)Bfrotati%n of the resgeftive i .eIIers 3,.3
becones |%ni AAFOHHBE, toPRERIG Rt Ve 1§k HoPBP IR 100 10R LeneTabing

e oL L A IR oty TR et
separately fromeach other i the air-flowing directign at a position
wher e t he gef@ftaenitomt view atlaptradingtig 1%91"@13%911)@? AG 19Ty SRREIHIING
the two ducts 5, 5. The ion generators 6, 6 in the two air-fl ow ng
pat hs, howevappagaiupgcegndingdo; the preserdringegétors ephtlatly. brism each
other in hevef-t?cal section side view illustrating the configuration of an ion
10 generating apparatus. FIG. 6 1s a vertical section side view
lustrating the configuration of the ion generator 6a. The other
ion generators 6b, 6¢ and 6d have similar configuration as that of
the ion generator 6a.
[0092]
15 A housing is denoted by 1 in the drawings, the housing 1
including opposing both side walls 1a, 1b having suction ports 11,
11 at lower parts thereof and separated from each other, and a top
wall 1c having two engagement holes 12, 12 at the central part
thereof. A motor 2 having output shafts 21, 21 on both sides in the
20 direction of rotation axis is provided at the lower part in the
housing 1, the output shafts 21, 21 of the motor 2 being provided
with two impellers 3, 3 that are housed in two casings 4, 4 to be
freely rotatable.
[0093]

25 Above the impellers 3, 3, two ducts 5, 5 are respectively



air-flow ng direction. [0091] Enbodi nent 2 An enbodi ment in which the
I on detecting apparatus 5 according to the present invention is
applied to an ion generating apparatus vt | be described bel ow in
detail. FIG 4 is a vertical section front viewillustrating the
configuration of an ion generating apparatus according to the present
I nvention, while FIG 5 is a vertical section side view illustrating

the confi gur apiomeéd a@&ufb@rsekf@icﬁﬁgﬁﬁ{@@iﬂtﬁv?@@éngﬂb% dpvard the Ar
vertical section side viewillustrating the contiguration of the ion

goner i1, Sagofbi g bR NI Ak ASADOIEE D2YC s 5
denot o€ Y g0 A UEBBsARAHELEN o LA SRRETL0 BoLle
IR U R ST NN T S
output shafts 21, 2h.an houh, sides i Lhe, 20 direetion, o) 59! anfon,
the ion generators 6a and 6b, a collecting electrode 66 that collects
the generated ions and a measurement section 67 that measures
the potential of the collecting electrode 66 are so arranged to be
adjacent to the ion generators 6a, 6b with their longitudinal
10  direction in parallel with the juxtaposed arrangement direction of
the ion generators 6a, 6b. Note that the motor 2, impellers 3, 3
and casings 4, 4 constitute an air blower.
[0094]
The housing 1 further includes a bottom wall 1d forming a
15  planar rectangle, and a front wall 1e and a back wall 1f continuing
into two sides, front and back, of the bottom wall 1d. To the
suction ports 11, 11 provided at the lower part of the both side walls
1a, 1b, filters 8, 8 are attached that allow passage of the air
suctioned by the impellers 3, 3 from the suction ports 11, 11 to
20 eliminate foreign materials in the air to purify the air. Each of the
engagement holes 12, 12 at the top wall 1c forms a rectangle with
its longitudinal direction being front and back. The inner surface
of the engagement hole 12 on the front side is tilted forward relative

to the vertical direction, while the inner surface thereof on the back

25  side is tilted backward relative to the vertical direction. Moreover,



housing 1, the output shafts 21, 21 of the notor 2 being provided
with two inpellers 3, 3 that are housed in two casings 4, 4 to be
freely rotatable. [0093] 25Above the inﬁ%ﬁlers 3, 3, two ducts 5, 5
are respectively 41 arranged as tube sections that individually flow
upward the air generated by rotation of the respective inpellers 3,

3. The ducts 5, 5 include ion generators 6a, 6c¢ and 6b, 6d,

respecti vel yth&aghshay iing &Mdé&'i‘n&?ﬁﬁﬁ?ﬁa%&ggé&g IS 16%e1ﬁ$o ?nthe

i ncl ude wi nd directing bodies 7, 7 arr renovab

col 1 act i ng oragRdharh Ehef AR IRy P"%ﬁ@”@%ﬁéﬁéﬁegﬁ‘f %%% ‘o%mg_

t in
ol oot ode el ey 2f pheThBF I AR ¢ Refem oinbrlet ibeca
6b with their dlnal 10 direction in parallel wth the
j uxt aposed aPPB% g’ t direction of the ion generators 6a, 6b. Note
that the tﬁiog%r] inpellers 3, 3 and casings 4, 4 constitute an air

bl ower . e housi ng 1 further incI udes a bottomwall id f
formng a 15 plan recta and a fr |l e and a back wall i

continui ng into t\?@hgula@ée FTRe S 476 1B ﬂab etlmp%@x%hamg aj d. go
t he suctlon p 11, 11 provided at the lower part of the both side
wal I's |a, ﬁﬂiaﬁ%@r%’f lBladesata wath Abradde wittairvieiipa senter displacedin

sucti oned by the inpellers 3, 3 fromthe suction ports 11, 11 to
the rotating direction relative to the outer edge. In other words,

they are Sirocco impellers (Sirocco fans) having a circular cylinder
10 shape. One end of the impellers 3, 3 has a bearing board, output

shafts 21, 21 of the motor 2 being placed at a shaft hole opened at

the center of the bearing board, which functions that the air taken

in from an opening at the other end to an air hole at the center is

released from between the blades 3a on the outer circumference.
15 [0096]

The casings 4, 4 has circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing
ports 42, 42 opened upward from a part of the circular-arc guide

20 walls 41, 41 to one direction of the tangent lines of the circular-arc
guide walls 41, 41. Each of the blowing ports 42, 42 forms a
square-tubular shape that protrudes from a part of the circular-are
guide walls 41, 41 to one direction of the tangent lines of the
circular-arc guide walls 41, 41 and in the direction diagonal to the

25  vertical direction.



20 elimnate foreign materials in the air to purify the air. Each of
t he engagenent holes 12, 12 at the top wall Ic forns a rectangle with
its longitudinal direction being front afti back. The inner surface of
t he engagenent hole 12 on the front side is tilted forward rel ative
to the vertical direction, while the inner surface thereof on the
back 25 side is tilted backward relative to the vertical direction
Moreover, 42otdrg] housing 1 is divided into an upper body and a | ower
body in the mddle part thereof in the up-down direction, casings 4,

4 bei ng nounted at - Whi Je i upt ed at

t he upper body. 5] %&d&‘ﬁ?{h@%%ﬁ@%&%ﬁ?@%@ ﬁ%ﬁgo%egg_c&sgl&g,

i npel I ers hayy | ur.al | |a 3a wih the side of its
rotating cen\tﬂé@%élfhs1 gﬁ%c'? ?ﬁé ?Oﬁld?‘%seaérlt)tq gtsl?%\&n(% #%%F}TSH%]EPE‘E g%a? &'l 41,
outer edge. Lp other words, t are Siroggco, inpellers (Sirocco faps)
havi ng a ci ré?;@a‘?@é’?ref’ﬁ’a%? f‘i’bggq\;%]ﬁg. B %ﬁrd‘l%’fnpncqlmg’r%éW%? gf&g‘ﬂes ;
has a bearing,hoard, output shafts 21, .21 of the notor 2_ being placed
at a shaf? haPalopBigh Partions Gunesronditiat thapprgunsaphthopmueliers
functions that .the air taken in . froman opening . at the other end to
an ai r hol e & Sake cerred and plichslesd HnpBepwidn of HBeriaine MRaion 4a,
the outer circunference. 15[0096] The casings 4, 4 has

ci rcul ar - ar c4gui deheappesug silesiofdthegeasingthrdias da, dhe gemeennectesly
rotation of the inpellers 3, 3 in the rotating direction to increase
the speed of tegetheriy svcintnwabl 43ifoy ppotitoning. 4 Ferdreetamyar d from
a part of the circular-arc guide 20 walls 41, 41 to one direction of

t he tangent WentdatbntplatesO¢@ aaviarga pliudalitplbof yehtilatibn kalkls ofe t he
bl owi ng ports 42, 42 forms a square-tubul ar shape that protrudes from
a part of0t hprovided betveeen ghe dpenapbstidis of the @oose platecdh otb efing he
tangent lines of the circular-arc guide walls 41, 41 and in the

di rection di tlgefidterso8tdhe 25 vertical direction.

[0098]
The portion corresponding to the motor 2 at the joint wall 43
has a concave which is dent toward the side of one casing body 4a,
15 while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
1s inserted through the shaft hole opened at the concave and the
20  central part the support plate 44, the impellers 3, 3 being attached
to the output shafts 21, 21. Moreover, the upper end of the joint
wall 43 is extended to above the casings 4, 4.
[0099]
The ducts 5, 5 are formed of a tube section having a

25 square-tubular shape, the lower ends thereof continuing into the



43 [ 0097] Mor eover, the casings 4, 4 formthe shape of deep
di shes, including casing bodies 4a, 4a having the circular arc guide
walls 41, 41 and openi ngs for bl ow ng po*%s 42, 42, including cover
plates 4b, 5 4b in which portions corresponding to the openi ngs of
the inmpellers 3, 3 are opened and which cl ose the open side of the
casi ng bodies 4a, 4a. The opposing sides of the casing bodies 4a, 4a

are connect eg]d ggftsbfﬂ,atlﬁ,oﬂfg uwg'ek ¢hild ﬂ{en‘éﬁg ;cgﬂci;ﬁ;ﬂigg'into the

Furthernore, ventilation plates 9, aving a p _

Cover il at os ABLeqR Tt e 1 AR PR il anat ARELERT R (O
S dont ¢ owarl ARt apn bedbe Nl gtRn. TRy SREREGRS 6
Rubber pl at el a8t BALTPAcan Hde hEEH AIAbERLIDE SHADAHES STt b
Tanner . EhchbBNEEPBHa R £hab ieatiresiondot theoiadunhioagiet the

ol at e 44, NBTFARI REF §U6 Bl A, 41 B8RO WAL Bbi poiITRREES. 21,

21. Moreover, the upper, end of the joint wall 43 is extended to above
the casings appnqxﬁgb}jy vertical fromJ the blowing ports 42, 42. Two sets of

approximately-vertically-arranged side walls 5¢, 5¢, 5d, 5d continue
from the front walls 5a, ba and back walls 5b, 5b. The ducts 5, 5
10 are configured to generate laminar flow from the air blown out from
the blowing ports 42, 42 along the front walls 5a, 5a and side walls
b¢, 5¢, 8d, 5d such that the laminar flow vertically passes through.
[0100]
At the front walls 5a, 5a, penetration holes corresponding to
15  the ion generating sections 61, 62 are opened, and the ion
generators 6a, 6b, 6¢, 6d are engaged to be attached to the
penetration holes. At the back walls 5b, 5b, a circuit substrate 10
connected to the motor 2, ion generators 6a, 6b, 6¢, 6d, the
measurement section 67 and a power line, as well as a cover 20
20  covering the circuit substrate 10 are mounted.
[0101]
Moreover, the ducts 5, 5 are divided into a duct upper body
51 and a duct lower body 52 at the middle part thereof in the
up-down direction. The duct lower body 52 forms a square tubular

25 shape and partitioned at the center thereof in the horizontal



The ducts 5, 5 are forned of a tube section having a 25

squar e-tubul ar shape, the |l ower ends thereof continuing into the 44
bl owi ng ports 42, 42, the upper ends t heteof conti nui ng into the
engagenent holes 12, 12, and the mddle part thereof in the up-down
di rection being narrowed down. Moreover, the ducts 5, 5 have front
wal | s 5a, 5a arranged along the line extending fromthe 5 bl ow ng

ports 42, 4244,000f Hﬂ@%ﬁi{ﬁ@t ffall B8, t angeite PEBEEp%EE%Y 51, the

circular-arc guide wa , 41, and back wal 5b arrange

O T ot A AR 1 525 g

approxi mat el y-vertically-arrange contl

fromthe fr og% paRhiR] %\ﬁt}[l%aalc?lngtl{@ciﬁ %@vé F%r%foﬁgp difrerkg'oqlufotr%ag ’0{1% 10

are configur 0 genera am nar rom the air own out from
t he bl ow ng rf.s. .42, 42.al on he front  wal 5a, ;5a and.side | ],s
Sc. . sa. BanbbubERtroiiear she el e h pipc R bdidoaRa SR e
[0100] At_the .front, wal 5a,, ha, . penetratj.on | es correspondi ng to
15 o 1 oh guBtaePhETsath Aok e B8 Sk b o Mpr e RO bpeH end
generators 6a,, 6 6b,. 6¢, 6d e,engaged to.be attach to the
penetration AbERS duet yRetHhedy wd BEotastian neks 30y 30 4 angad fory
connected to the notor_ 2, ion generat Or% 6a, 6b, 6¢, 6d, .the
measur enent BESY¢BHNE AokpiEapHREalsisveh a8 ajengenirom heing ipgeripd
covering the circuit substrate 10 are nounted. [0101] Mor eover ,
the ducts 5, i®martheddwliside i nto a duct upper body 51 and a duct | ower
body 52 at the mddle part thereof in the up-down direction. The duct
| ower body 50102k a square tubul ar 25 shape and partitioned at the
center thereof in the horizontal
10 The wind directing bodies 7, 7 have square frame portions 71,
71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back
direction within the square frame portions 71, 71 and tilted toward
15 one side in the front-back direction relative to the vertical direction,
and are formed in the same shape. The front and back walls of the
square frame portions 71, 71 are tilted in the front and back
directions relative to the vertical direction.
[0103]
20 Each of the ion generators 6a, 6b, 6¢c, 6d is housed in a case
60 of an approximately-rectangular-parallelepiped shape, including
two ion generating sections 61, 62 separated from each other in the
direction approximately perpendicular to the air-flowing direction of

the air generated by rotation of the impellers 3, 3. The ion

25 generators 61, 62 are arranged on an electrode substrate 63, having



45 direction by the joint wall 43. For the duct upper body 51, the

| ower part of the square tube sections 5la, 5la separately arranged
in parallel wth each other in the hori Z8ntal direction forns one
continuing portion at the joint section 51b, and is partitioned by
the 5 joint section 51b and the joint wall 43. Moreover, at the upper
end of the duct upper body 51, protection nets 30, 30 are arranged

for preventi&&g&%ﬁ'?é%eﬁﬁ%gérﬁ@lﬁ, %34% A & 8 ;ﬂ;@ﬁgh 9 RE G

fromthe outsi 0102 e W n Irecting bodie ) ave square
frame portio it [ r & ' - han shape
in the front- g?: d(ﬁéacéjé\ﬂt)’i %\?%gﬁgslsgﬁg%l%aﬁgtg éagge\%iér)\%%%?%gg ?hgbgbar ds
72, 72 that i I i chiother in
(he front - bacRedirone oh el BT RER. B Ao Bre thb e F SR e v g
tilted toward. 45 _ope si.de in.t fraont-back directign relative to the
vertioal i rSis SARERSarlitd Fupbetd ; PR crfpldioh tatbey iy
back walls of the square fr ortions 71,.71 are tilted in th

front  and baBROERHARE SBREOTAY bED BENEBAEHBORE TS S BNl R BANG B103)
20Each of the ion generators 6a, .6b, £c, 6d i s housed in a case 60 of
an appr oxi mefd1Sr oRcE@RAtAReE SaEHONS 2 5P Bea TRt BeSRREIANSY two i on
generating sgecti ﬂns 61, 62 separated fromeach other in the direction
appr oxi mat el lrQéerendi cular to the air-flowing direction of the air

generated by rotation of the inpellers 3, 3. The ion 25 generators
61, 62 are arrangeltshesidelopposdesroubthe slectsade sabshrate 63, a circuit

substrate 64 is provided on which circuit elements such as a

10 transistor and a resistance are arranged, the circuit substrate 64
having a booster transformer (booster inverter) 65 generating the
high voltage at the side opposite from the negative ion generating
section 62. The winding direction of a winding wire of the booster
transformer 65 is determined such that the flux leaking from the

15 winding wire becomes approximately parallel with the juxtaposed
direction of the ion generating sections 61, 62 near the ion
generating section 62 (indicated by the dashed line in FIG. 6).
Synthetic resin is filled between the electrode substrate 63 and the
circuit substrate 64, and around the booster transformer 65.

20 [0105]

A set of the ion generators 6a, 6b and a set of the ion
generators 6¢, 6d are arranged such that the negative ion
generating sections 62 are facing each other and the generators in
each set are next to each other in the direction approximately

25 perpendicular to the air-flowing direction. The sets are separated



46 di scharge el ectrodes 6la, 62a form ng a peaked shape and i nduction
el ectrodes 61b, 62b encl osing the dischange el ectrodes 6la, 62a. The
di scharge el ectrodes 6la, 62a generate ctt ona di scharge when hi gh
voltage is applied thereto. This configuration causes one ion 5
generating section 61 to generate positive ions while causing the

ot her ion generating section 62 to generate negative ions. [01041

At the side @RRAIAE®j4K1APJIsBE 18! @ 8eESHPEhE 3L fR3vi &ﬁ‘éﬁﬁio%l. The

substrate 64 is provided on which circuit elenents such as a 1

transistor agsh, ?eh@%ﬁ%l?r‘ér‘regrtﬁf 617 6998%ach® Cé%r‘éé%féco?é’%ﬁt Bgf ?ﬁgéd

havi ng a booster trans ooster inverter neratin

hi gh vol t age i it I: I generati ng
section 62. ?‘ﬁée f%maﬁl(ﬁs%(gﬁ?i?ra%gﬁl%ﬁ) %Pﬁg%%@ﬁ)&%ﬁeg?%&%g P(l)@g?he boost er
t ransf or ner P@m determ ned such that the flux |eaking fromthe 15

W ndi ng wi re -becones approximately parallel with the juxtaposed
direction of the i gener ati ng, sectiops .6 62 near the i.on
generatiny secti on% ((qqf?(f’i%]c,réﬁ glf%{/"#%@&ﬁ?ﬂﬁ@@??ﬂga ip,],agq-h?ie(ﬁlectrode
Synt heti c regin.is filled hetween the el ectrqde substrate 63 and the
circuit subsfRXIRE 65 ABREOKIRYIY TRELARBL AL ShanmERat relleds 1ong] bhes
A set of the ng gener at ors _6a, gg and a set of the ion generators
6c, 6d are af suElRcetherepb baRR Arvan gofh g Prexaniigta tlee ions 62
are facing each other and the generators in each set are next to each
ot her in theZaRPERRNEBeshONGE Felt 2 ppdosxpragseintiociiiead uets $hé so as to
air-flowing direction, The sets are separated 47 from and jaxtaposed
to each ot hedetertipartigularloneggtidieriovsigemerated ibynthgpemer gehamating
sections 61, 62 of each ion generators 6a, 6b, 6¢, 6d are facing to
t he ductl®, Sedtioms 6Re 6Rerfetlreatdspechiblecon O@H]tors 6a, 6b. The
electrode surface of the collecting electrode 66 is so arranged to be
approximately parallel with the direction in which the ion
generators 6a, 6b are positioned side by side (that is, the
juxtaposing direction of the ion generating sections 61, 62). This
15 allows the flux leaking from the booster transformers 65, 65 to be
approximately parallel with the electrode surface of the collecting
electrode 66 at a portion opposite from the ion generating sections
62, 62, so that the flux minimally interlinks with the collecting
electrode 66.
20 [0107]
The ion generating apparatus configured as described above
1s installed in a residential room. The motor 2 of the air blower is
driven to rotate the impellers 3, 3, by which the air in the room is

suctioned from the suction ports 11, 11 on both sides into two

25 casings 4, 4, eliminating foreign materials such as dust in the



5The collecting electrode 66 is formed of a plate-like el ectrode
havi ng an approxi mately rectangul ar shapg that collects ions, the

el ectrode surface thereof being arrange n proximty to the ion
generating sections 62, 62 and exposed into the ducts 5, 5 so as to
detect particularly negative ions generated by the ion generating 10
sections 62, 62 of the respective ion generators 6a, 6b. The

el ectrode sustiegened dif®ycthd fitfdra®, &. eCH'éQQet@@athﬁé’tléﬁé&riﬁﬁg the be
approximately parallel with the di rection in which the ion generators

6a, 6b are pesiihiganedt §h:98sNShES fAdhaly {i%e ciﬂéﬁléﬂ’é&@%%éaggyaﬂs 41

direction of the 1on generating sections 61, 62 Thi s ows the

paral | o wi A RS ﬁzictrgﬁ?%llﬁﬁ??éij%@qﬁm%ec Fiok, P2 Bk " al
et 1 m neReld oot RREHE ﬁé%ﬁﬁgf‘{am AR Be Hipuiag e

2909001 5,4, 105 SR B PG 57,7 B

bl ower is drgq;]gﬁ]to rotate the inpellers 3, 3, by which the air in
the roomis oned fromthe suction ports 11, 11 on both sides

into two 25 casin tln n mater al s such as dust
inthe 48 sucti gﬁgé dils %bi *argr {1 ratipg sshemadia;
suctioned into the casings 4, 40§lorrrs Iam nar flow by the

ci rcul ar - ar cCRALGRrARPROL A contyr FYEHRIM Rea  ipBIdedeeting apparatus and
| am nar airfl ow passing through along the circular-arc guide walls
41, 41 toward{AB FANSKESTDBPPEratUR, dervimgas bhewenher af the eontrdle

ducts 5, 5. [0108] .
10 system is a CPU 81, which is connected by bus interconnection with

a ROM 82 storing information such as a program and the like, a

RAM 83 storing temporarily-generated information and a timer 84

for keeping time. The CPU 81 executes processing such as

input/output, calculation and the like in accordance with the control
15 program stored in the ROM 82 in advance.

[0109]

Further connected by bus interconnection with the CPU 81
are’ an operating section 85 for receiving operation to change the air
volume of the ion generating apparatus; a display section (means

20 for outputting a warning) 86 constituted by an LED which displays
information such as a warning, an operating condition and the like;
an air-blower driving circuit 87 for driving the motor 2 on which the
impellers 3, 3 are mounted; and an A/D converting circuit 89 for
converting an analog voltage measured by the measurement section

25 67 that measures the potential of the collecting electrode 66 into a



FIG 7 is a block diagramillustrating schematic configuration of a
control systemin an ion detecting apparatus and an ion generating
apparatus. Serving as the center of the tbntrol systemis a CPU 81,
whi ch is connected by bus interconnection with a ROM 82 storing

i nformation such as a programand the |i ke, a RAM 83 storing
tenporarily-generated information and a tinmer 84 for keeping tine.

The' CPU 81 e¥sayl PooRLOEaSS:AG kol 38)dBut /QbtdtRat Al euhaLiiAg @

nd
the like in actordance™w th the contro program stored 1n thé ROM

ot h oY ancBlerefdebe, the moFiddfEnl ABRARLSYY VhNID dSieERRRES! ! on

with the CPU are: ah ‘operating section receivi ng operation
to change the. air | pore t iongﬁﬁe ty ; i
section (meaﬁ]srcybt %g’r %%%Vt%gthf }\E/\{/ar Ai %%’)ﬂ%%ﬁaﬁie%gi rg%%éD
whi ch di spl a¥s itngo rrﬁ{li on %%l%h as _a war nitn , an operating condition
and the |ikeCORRMERTE HROIRR AGFESHNG SRRLG 87 for driving the notor
2 on which tE&L@eI lers 3, 3 are nounted; and an Al D converting

circuit 89 f verting an anal og voltage neasured by the
measur enent secti 05, 25 67 that. ne stiir es the pot eg)léi al

of_ the
col l ecting el ect r odd@eseimtlosides egrtputgtes etsdg&a?k?é%% Gthe
voltage. Note that the collecting el ectrode, 66, the_neasurenent
section 67, chenggcidbywagintgreonrestionovithidecPil8E] arpcrowded to
the RAM 83 and the tinmer 84 constitute the ion detecting apparatus.
5[0110] The ocanprdl ispuds RE11 B2 RGat POk of the tan genesatoradyivesg
connected by bus interconnection with the CPU 81 are connected to
circuits 91, 91, 91, 91, respectively. One ends of the respective
10 outputs of the ion generator driving circuits 91, 91, 91, 91 are
connected to the positive electrode of a 12V direct-current power
supply E1, the negative electrode of which is connected to ground
inputs G1, G2, G3 and G4 of the respective ion generators 6a, 6b, 6c,
6d and to the ground potential. The other ends are connected to
15 the power inputs V1, V2, V3 and V4 of the ion generators 6a, 6b, 6c
and 6d.
[0111]
In the configuration as described above, every time the timer
84 times a given time, the CPU 81 inverts on/off of the control
20 inputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes
the ion generator driving circuits 91, 91, 91, 91 connect/disconnect
the connection between the power inputs V1, V2, V3, V4 of the

respective ion generators 6a, 6b, 6¢, 6d and the positive electrode of

25 the direct-current power supply El at every given time.



control inputs PCl, PC2, PC3, PC4 of the ion generator driving
circuits 91, 91, 91, 91, respectively. One ends of the respective 10
out puts of the ion generator driving cirPuits 91, 91, 91, 91 are
connected to the positive electrode of a 12V direct-current power
supply El, the negative el ectrode of which is connected to ground
inputs A, &, G and 4 of the respective ion generators 6a, 6b, 6c,
6d and to thﬁxgﬁﬂund potential. The other ends are connected to 15

t he power inputs V1, V2, V3 and V4 of the ion generators 6a, 6b, 6¢c

fime the timer 84 T10ed s PR bHAFEL 0P AR saR bl Sth R S, sREPTY
(e, eont ol g0 gty PRyn i G ofs 106LL0N RIS Py
s, TS KBS NEChoB GENeARL oL LY g SLEEULLS, Ol S 8L Sh
V2, Vi of, (g Lespach e on gegeralors. B 1ob. 0, S AN LG b e
Si \éﬁgl s rﬁbuﬁggqat[dgé‘g %b% ésﬁgcqﬂiig ‘Bﬁﬂ;@fﬁh%i éi?@ﬂg@ggé%, i%sgﬁrf;zl\éégega to
Lhe control tomiobinpats BT, PC4 and th the control inputs BG2, BOS tepest
“on” and “off” in the same phase. This makes the ion generator
driving circuits 91, 91, 91, 91 alternately connect and disconnect the

10 power supply to the respective ion generators 6a, 6d, 6b and 6¢
every other second. Hence, the ion generators 6a, 6d and ion
generators 6b, 6¢c are alternately driven every other second.

[0113]
FIG. 9 is a circuit diagram illustrating the configuration of

15 an ion detecting apparatus except for a control system. The ion
detecting apparatus includes a measurement section 67 and a
collecting electrode 66 provided on the component side (front side)
and the detection side (back side), respectively, of a circuit substrate
which will be described later.

20 The measurement section 67 has a resistance R4 that pulls
up the collecting electrode 66 to the 5V direct-current power supply,
both terminals of the resistance R4 being connected in parallel with
a condenser C1. The collecting electrode 66 is connected via a

protective resistance (circuit element) R1 of the measurement

25 section 67 to a non-inverting input 68 of an operation amplifier



5 PC1 and PC2 alternately repeat "on" for one second and "off' for
one second at 50% duty cycle, while the driving signals input to the
control inputs PCl, PC4 and to the contrd) i nputs PC2, PC3 repeat
"on" and "off' in the sanme phase. This makes the ion generator
driving circuits 91, 91, 91, 91 alternately connect and di sconnect
the 10 power supply to the respective ion generators 6a, 6d, 6b and

6 every ot heloSRGRNJ IHANGRwHiNE o AGRNIIARDNS BRAnditedBdtheln the

a
generators 6b, 6c are alternately ven every other second. [01131

FIG 91is a ﬁj&é‘x‘éieti luﬁga[ﬂﬁ%h[a'd{&k)hﬁi ng the configuration of 15 an

ion detecting apparatus except for a control system The ion
detecting ap ﬁﬂus i ncl udes a neasurenent section 67 and a
col l ecting etectrode 66 provided on the conmponent side (front side)

and the detection gy de (back sj.de respectivel. a circui,t
substrate which w eb@@éﬁc?f%z’?%agtﬁnfﬁ%ﬂgk%gm EhEedet, tothe,
has a resistance, R4 t ul | he collecting electrode, 66 to the
5V direct? ch?%lﬁPa%Qﬁﬁgﬁ%s%b% Ifibj %E%{ ATE érerﬁﬁéf goﬂpe@tﬁgi Wé@? thence R4
bei ng connected in. parallel w t8 a c(ngenser C .. The coll ecéi n% i
el ectrode 66TPEPGHRERACRICRrandiid sannedied: ththe gepurgnotential.
el enment) Rl of the neasurenent_ 25 section 67 to a(Eon-i verting i nput
68 of an operdds eMnrgeaing peint betyesn ke eandarser ¢4 a\m‘[&he gesistance
resistance R2 is connected between the inverse input_and _the output.
[0114] The oR3ist cwinedieddpettee proteshiye ¢leetrode16?.swhalendre eennecting
5 resistances R3 and RS that are serially connected with the
respective cpoienbetwed? theccvlawmenddd atd the hesigtaoer Rfotseeriritzgcted
The connecting point between the condenser 02 and the resistance R3
i s connett edtd dhtheitputttectiivel eff ectornue:t68 CMbi | €hdeonnactect CHND is
poi nt between the condenser 04 and the resistance R5 is connected
for supplying the potential measured by the ion detecting apparatus
to the A/D converting circuit 89. The protective electrode 69
encloses the collecting electrode 66 except for one part, while
enclosing the protective resistance R1 and the points that are

15 connected to both terminals of the protective resistance R1.
[0115]

In the circuit described above, when negative ions are
collected by the collecting electrode 66, the negative charge having
negative ions charges the condenser C1 connected to the collecting

20 electrode 66, lowering the potential of the connecting point between
the condenser C1 and the protective resistance R1, the lowered
potential being applied to the non-inverting input 68 of the
operation amplifier IC1 via the protective resistance R1. The
operation amplifier IC1 forms an impedance converter of an

25 amplification degree of 1 with the output thereof fed back to the



10 to the output term nal of a connecter CN5. The connecter CN5 is
for supplying the potential neasured bygghe i on detecting apparatus
to the AJD converting circuit 89. The pr&tective el ectrode 69

encl oses the collecting el ectrode 66 except for one part, while

encl osing the protective resistance RL and the points that are 15
connected to both termnals of the protective resistance R. [0115]
In the ci rCPiﬂvé%%ﬁfg; hﬁ?ﬂt,ac%V}?@te‘fﬂ%l SRR bM§HhOBEIRS théahhachedhBy
the collecting electrode 66, the negative charge having negative ions
charges the gondgnses,GlicdABNEE! AnifvblEnEAHRAI689 FRhicketihadeiS6.
| oweri ng theﬁpote%$FéPﬁ%? t he conneé@yng g%ﬁhgﬁgétmeen %ﬁg con@enéer

G and The PROLASt ¥ 168! ALBRES Ry ke RS ARLE N Al AT

applied to the non-inver I npu eration anplifrer I1Cl
via the protectiyve resistance Rlq..Th er.at. amplifier 101 for
an' | mpedance CURVAIEROHS B i gy ReSAlG Bl Pt ebpihd ol
out put t ere@?{ fgd back to the 52 inverting input, the potential of
the outp b ]n]gfﬂt he same as the potential applied to the

non-inverting inp 68. Thi otential i§ output,fromthe output..
terminal of the CoMRIEPEPT.CRES GNP hinpedpics il bR alipmh ARl fier
vol t age val Uﬁgfqr t he groung, potential. 5[0116] . Moreoyer, t?le
out put i mpeddaéas g vahie henenehrpompaesd fa thejresistancgyalpgiof the
enough conpared to the resistance value of the resjstance R3,

al | owi ng t hergmstanad ks, allostingidhepretechiientlectradecdd daenpunteinthie
as the collecting el ectrode 66 via the resistance R3 10 having a
resi stance vshme pétemttalhamthedollrotivgrelentotoxt® viathenesidansedhte
R4 (1G Qwhich pulls up the collecting electrode. This prevents,

t heref or#] t hevelgatrdststeimaegelvel of dye hlmmdmdstl‘mlslaemitgd(]@k ©pef the
collecting electrode 66 from bei ng conducted on the surface of the

circuit substesittaradeooRd (1 Opathichromils g tod bellectigsallectrodde @hiss
to the operation anplifier 1C 1 and noving outside the area encl osed

by the protegiévwente| ebbrefdee Sthe electric diotiget held biehprioheebileeted by
resi st ance is not limted to a resistance, but may alternatively

be a series- pag abligttifbdddbirode 66 GtdiWding! @RIictsd®h B durface of
resi stance, coil or the like for a purpose 20 other than protection.
the circuit substrate along the path from the collecting electrode 66
15 to the operation amplifier IC 1 and moving outside the area
enclosed by the protective electrode 69.
Note that the protective resistance R1 is not limited to a
resistance, but may alternatively be a series-parallel circuit of a
circuit element such as a resistance, coil or the like for a purpose
20  other than protection.
[0117]
FIG. 10 1s a plan view illustrating a conductor pattern of a
circuit substrate of an ion detecting apparatus. FIG. 10(a) shows a

conductor pattern of the front surface on which a circuit element is

25 mounted, while FIG. 10(b) shows a conductor pattern of the back



[01171 FIG 10 is a plan viewillustrating a conductor pattern
of a circuit substrate of an ion detectlag apparatus. FIG 10(a)
shows a conductor pattern of the front surface on which a circuit

el enent is 25 nounted, while FIG 10(b) shows a conductor pattern of
the back 53 surface on which the collecting electrode 66 and the
protective el ectrode 69 are forned. The collecting electrode 66 is

el ectri cal | ysaefitecsreshiwchhtHeheolbauttue ebsctpadé e6nsn@nheherdteetive
surface by the through hol es 66a, 66b, while one term nal of each of

the protecti ¥keciré®s 69t Mcirhled r eFhat @ﬂl&tﬁfg éIEl‘:tﬁ&[@%B%@relQ:tﬂ@ally
connected to the conductor pattern. [0118] he protective

el ect rode 69c6AGLORINEiEH $hE dohftictad gt&f@ar Qe RE fﬂfh%}@@rﬂ%% the

surface forns an approximately latera cing U1l ape in anar

view with Onfhfé!.ggh 1 1E0B6L0BEH! %ﬂlgbflglﬂe? %hhoc\T e aEH%fCHHeC}gfétectlve

substrate of roxi mately récta havi n

portion a ri d

B9 encl os] ngQE%eS?%ﬁéeiS%lf R RPOIRF AR ot ﬁeﬂﬁ?%?é&}ﬁ%ﬁﬁéﬁé i
hol es 69a, 69b. ective electrode 69 on the 15 front surface
further encl88@ gﬁgtor pattern described above and a

conduct or 6fL connectlng the protective resistance RL and the
non- |nvert|ng %Lt 68. Since the plane configured by the
above-descri bed co ctor ttern and the protecti ectrode, 69
encl osi ng the prot &&¥ REOtSE W@s‘?l%?‘%mg@ é]aengf%%gaﬁpr@hl@p ingnelectrode
parallel wth the ﬁlane confjgured by the coIIectln%IeIectrode 66

the flux | eaPrRp thehackeswdase fermsa ppprerumsstelyniataralyitaciag This

with the protective el ectrode 69.
10  shape in planar view with one side in the longitudinal direction of

the circuit substrate of an approximately rectangular shape having
a missing portion K, and is electrically connected to the protective
electrode 69 enclosing the circuit element on the front surface by
the through holes 69a, 69b. The protective electrode 69 on the

15  front surface further encloses the conductor pattern described above
and a conductor pattern connecting the protective resistance R1 and
the non-inverting input 68.

Since the plane configured by the above-described conductor

pattern and the protective electrode 69 enclosing the protective

20 resistance R1 is approximately in parallel with the plane configured
by the collecting electrode 66, the flux leaking from the booster
transformer 65 minimally interlinks with the protective electrode
69.
[0119]

25 FIG. 11 is a graphic chart illustrating the concentration of



[0119] 25FIG 11 is a graphic chart illustrating the concentration of
54 negative ions with respect to the nuqﬂgr of discharges fromthe

i on generator 6a (or 6b, 6¢c, 6d). The horizontal axis in the chart

i ndi cates the nunber of discharges per unit of tinme (nunber of

di scharges/second), while the vertical axis indicates the 5
concentration of negative ions (10,000 ions/cm at a position

separ at ed byngbstivalieve witd rppett sothaceuefbdrhe dikolassehionngheddn
7 fromwhich ions are discharged with air. The ion concentration

obtai ned at 48Hefli{R6BY US65L60N6H). WTRS Hoyitdiftadl-ang an dhewhag of
di scharges, corresponds to approximately 10 1,800, 000 ions/cnB. Wen

h h ) . i . . ¢

2 val e ol | ghif RS UERiabes of WICIERUR Ty BET PonuetEaRACn ©

obtained. HepgcnGeERRGRALSPHIRIANY EXidARATIAGAR s Fhedl SChar ges

as descri bed above®r's set, By way of eXanple, as the nunber of

di sch . i g " . N

om0 CROGSPRRAEiRe L Aet Bk SRS B0 T nbutl Ry “Posism 1

12 i hi toil) trati th i atj { . -

P ot T por B PR RSt GO ASRTTNR! R AR Beqine, o
d aft di it t to,th ., of di f th

"on_gener at oPoUs 1 BotBBY B 15t &t THSHARERFHR 24k o T3¢ I08 chart

i ndi h nmber of djsch .uni foti C

o scha gou! SeRimairatin FbEERGSEP B8 Hhd b avid it on

in potential (V)_of_the output term nal of the connector CN5. The
standard number of discharges, corresponds to approximately

10 1,800,000 ions/cm3. When the number of discharges is 35, for
example, the ion concentration of a value slightly exceeding one half
of 1,800,000 ions/cm?3 may be obtained. Here, the ion concentration
corresponding to 35 discharges as described above is set, by way of
example, as the number of discharges corresponding to the lower

15  limit of the ion concentration which should be detected as ion
existing.

[0120]
FIG. 12 is a graphic chart illustrating the variation amount
of an electric potential measured by the ion detecting apparatus

20 before and after discharge with respect to the number of discharges
from the ion generator 6a (or 6b, 6¢, 6d). The horizontal axis in the
chart indicates the number of discharges per unit of time
(discharges/second), while the vertical axis indicates the variation
in potential (V) of the output terminal of the connector CN5. The

25 broken line shows the variation in potential when the surrounding



25 broken line shows the variation in potential when the surrounding
55 tenperature/humdity is 26C/ 48% while the solid |ine shows the
variation in potential at 40C/90% |[0121]° When the horizontal axis in
the graph of FIG 12 takes the 5 nunber of discharges set in FIG 11
by way of exanple (35 discharges), the variation in potenti al

obtai ned at the surrounding tenperature/humdity of 26C/ 48% and

40C/ 90% can bempeadta@fe/BudYidaty i928%C/ 4396 padiile/ehe solidlene thews the
above-descri bed 40C/90%is set as the worst case in the environment

in which iongashaudd iR otEntial ettarC/oons are to be detected as
existing until the variation in potential is reduced to 0.5V, which

i's even '0""8[0?2'1]40%than 0. 8V descri bed above. [0122] FIG 13 is a
flowchart illustrating a processing procedure of 15 the CPU 81 t hat

o ves the 1 on genoggt e Do Aoy SRS PSRSIE ORIk,
ormi nat - Kovaoen ot diaehefERe SR dndF R o] 1Rttt o RIS (P0 phace
are stored | LR B 95, ZOL0IZ)  peian B TR THT I LR,
i mited to one cocond, Pt MRy, 2k SR:85 5 S0 a0 hork G BES001 &
3.3V and 0.8V, respectively. Here, the above-described 40°C/90% is
set as the worst case in the environment in which ions should be
10 detected. Ions are to be detected as existing until the variation in
potential is reduced to 0.5V, which is even lower by 40% than 0.8V
described above.
[0122]
FIG. 13 is a flowchart illustrating a processing procedure of
15 the CPU 81 that drives the 1on generators 6a, 6b, 6¢c and 6d. The
processing below is executed as needed in accordance with a control
program stored in the ROM 82 in advance, and is executed again
every time the processing is terminated. Note that the contents of
FLG1 indicating on/off phase are stored in the RAM 83.
20 [0123]

The CPU 81 makes the timer 84 start keeping time for one
second (step S11). The time kept is not limited to one second, but
may also be 0.5 seconds, 1.5 seconds or the like. Subsequently, the
CPU 81 determines whether or not the timer 84 has finished the

25 time keeping (step $12). Ifit is determined that the time keeping



CPU 81 determ nes whether or not the tiner 84 has finished the 25
time keeping (step S12). If it is deterrjgned that the tine keeping
56 is not finished (NO at step 512), the CPU 81 waits until the tiner
84 finishes tine keeping. If it is determned that the tinme keeping
is finished (YES at step S12), the CPU 81 determ nes whether or not
FLG 1 is set (step 513). 5[0124] If it is determned that FLG 1
is set (VYES atnet fipisdia) (Nihat GBeh B D) ehas CPHes Fivfaits (sitéptizl#imand
inverts it. Subsequently, the CPU 81 turns off the output of one

out put i nterg8agmi8Bet @ihbrediingt hafepid determingd Bdt ohe thaeileping
generator driving circuit 91 (step 10 S15). Likew se, the CPU 81

turns on thejCcRAI (YRS afsEel SOP, POCFNG 1t 863 n0Th @ hePREF 8t
i nput PC3 (step S17), while it 'turns off the control input PC4 (step

S18) and terphpayes 1t Resd Q¢ g, [0125] If it is determ ned that
FLGL is not set at stepSSI%%}ilgg}t;' 15 step S13), the CPU 81 sets the

FLG 1 (step @4] Subsequently, the CPU 81 turns on the output of one
output interface 88 and turns on the control input PClL of the ion

ot tne contr ol Tt pestPepbtEBbRE BhC L ITEERYERE: i PP B
and tar m nat PR PRakbebEIEEa b8gp 84 M IR, (ihadyienets”
[ oucharts |LLvEsang Lhe fracessing, BEocedure of (R, oL el
The 1 ocessing. el ouls, exeeliped 25,011 o0 SalLY (400 DXL 1Ry

10 S15). Likewise, the CPU 81 turns on the control input PC2 (step
S16) and turns on the control input PC3 (step S17), while it turns
off the control input PC4 (step S18) and terminates the processing.
[0125]

If it is determined that FLG1 is not set at step S13 (NO at

15 step S13), the CPU 81 sets the FLG 1 (step S19). Subsequently,
the CPU 81 turns on the output of one output interface 88 and turns
on the control input PC1 of the ion generator driving circuit 91 (step
520). Likewise, the CPU 81 turns off the control input PC2 (step
S21) and turns off the control input PC3 (step S22), while it turns

20 on the control input PC4 (step $23) and terminates the processing.
[0126]

FIGS. 14 and 15 are flowcharts illustrating the processing
procedure of the CPU 81 that outputs a warning based on a result of
detection of negative ions. The processing below is executed

25 periodically (for example, in a ten-minute cycle) with the processing



57 of FIG 13 stopped, in accordance with a control program stored in
the ROM 82 in advance. Note that the cycle is not limted to ten
m nutes, but may be arbitrary period of ¥i me. Moreover, the detected
voltage values 1 to 4 are stored in RAM 83. 5[ 01271 The CPU 81
turns off, prior to ion detection, all of the control inputs PCl,
PC2, PC3, PC4 in order to nmake the ion generators 6a, 6b, 6c, 6d stop

O bt 98 10 oy SRR At b i
or ot ihe tieRdi B3, A ahed (TR KREPLAY dIeR. B3PlmbRhe S Ral

the five seconds re-corresponds r~wal

potential of_t.he,col{ ecting,eleectrode 66.i ffici I ul l.ed-up at
Phe rest st anBinu S8, g 4 bf BT pl ot fumlel . Maudofit B, ¢
determ ned tha he ti keepi ng, has, not peen, 15, find shed (NO at step
S35y "t he. cPiptect oLlER TRl £ e staien nBALE §2°keepi no.
[0128] ]\g]ﬁn it is determned that the tine keeping has been
finished QYE@ step S33), the CPU 81 takes in the potential 20
measured by the neasurenent section 67 via the AID c_onveiti Ci rcui&
89 as a detection veetGhY Baitwens qifirona)jionratechonga ngﬂlq R0
on the control input PClL via the output I/F 88 so as to drive the ion
gener at or 6alyElspP §35P CReRE3, thied cpurder takwskeHdie iovegeBarafiogs 6a,
time keeping for five seconds (step S36), and 25 detern nes whet her

or not the tBhebc,sad sésp Mdrivisigedtep 8 KeeHuhpederntdy ches€PU 8% i s

noted that the five seconds here corresponds to the tine for waiting
until the ponerdtésthetimbe Sdadthettimg ledepdihedde 66 semattbs(shep S32),
stationary value, and is not limted to five seconds. [0129]
10 and determines whether or not the timer 84 has finished time
keeping (step $33). Note that the five seconds here corresponds to
the time for waiting until the potential of the collecting electrode 66
is sufficiently pulled-up at the resistance R4, which is not limited to
five seconds. If it is determined that the time keeping has not been
15 finished (NO at step S33), the CPU 81 waits until the timer 84
finishes time keeping.
[0128]
When 1t 1s determined that the time keeping has been
finished (YES at step S33), the CPU 81 takes in the potential
20 measured by the measurement section 67 via the A/D converting
circuit 89 as a detection voltage value 1 (step S34). The CPU 81
then turns on the control input PC1 via the output I/F 88 so as to
drive the ion generator 6a (step S35). Next, the CPU 81 makes the

timer 84 start time keeping for five seconds (step S36), and

25 determines whether or not the timer 84 has finished time keeping



5When it is determ ned that the tine keeping has not been finished
(NO at step S37), the CPU 81 waits until_the tinmer finishes tine
keeping. If it is determ ned that the ti¥e keepi ng has been fini shed
(YES at step S37), the CPU 81 takes in the potential neasured by the
measur enent section 67 via the AID converting 10 circuit 89 as a
detection voltage value 2 (step S38), and turns off the control input

PCl via the F i
fromthe st e([?{é@;g?{}(’)y't hlgqgﬁg%%%%@%g)e%léﬁﬁégég%%%se hgf %h:f%gfé tori ngtgthe

changes in t o090 kLGSl ALl AR ARTe HOENAL b

i ons generate he 10 pot en measur ed

before and aftern. generat.ion_of ihons_apre._t n_i. et i on
vol t age val u]éeeld}:\%da &%{1@8{1%}4 V\%PF aaleldvlgl ue%fnlp%cg%%g{{’ieev%cf?ﬁashd
stored in thm]M 83. [0131] 20Subsequently, the CPU 81 executes the
processing f he step S42 to the step S49 to store changes in the

potential_ of the cgllectjng,e|ectrode, 66 he i.ons .generated,by the
i on genertor 6b. eet,“% h%dﬁ{ﬁréﬂ’frieéfgh%gg%&%et;@e(ﬂlgg Qf’g@re%n
generation of, ions e taken i s det j on voltage.val ue, 3 and .
detect i on volinigeed INGR afstap é]?e@pé‘gﬁ@ﬁi/?lm@m%&wm@r ERAENE
Moreover, at the steps 59 S45 and 549, the control input PC2 is
turned on antire¢keepergecif vtelsydetsrmtiaedndad he tipne kespimg has been

procedures fromthe steps _ )
finished (YES at step S37), the CPU 81 takes in the potential

measured by the measurement section 67 via the A/D converting

10 circuit 89 as a detection voltage value 2 (step S38), and turns off the

control input PC1 via the output I/F 88 (step S39).
[0130]

The processing from the step S32 to the step S39 described
above are for storing changes in the potential of the collecting

15 electrode 66 by the ions generated by the ion generator 6a. The
potentials measured before and after generation of ions are taken in
as the detection voltage value 1 and detection voltage value 2,
respectively, and stored in the RAM 83.

[0131]

20 Subsequently, the CPU 81 executes the processing from the
step S42 to the step S49 to store changes in the potential of the
collecting electrode 66 by the ions generated by the ion generator 6b.
Here, the potentials measured before and after generation of ions
are taken in as detection voltage value 3 and detection voltage value

25 4, respectively, and stored in the RAM 83. Moreover, at the steps



S42 to S48 are the sanme as the ones fromthe steps S32 to S38,
description thereof will not be repeated. 5[01321 Next, the
CPU 81 subtracts the detection voltage vl ue 2 fromthe detection
voltage value 1 (step S51) and determ nes whet her or not the
calculated value is equal to or lower than 0.5V (step S52). If it is
determ ned that the value is equal to or lower 10 than 0.5V (YES at

step S52), t kSR Rd WSl oRiph e fig ofl 504 ¥ secti on 86
y t fe det evePﬁ]ro %P

(step S53) to noti at t e I on negati ve Tons

b . I - ile it
becorss eaualel g A ANESERATR SRLEIIRIs KBRS ST Sl
th i 15504331 If i+t is d jined, th

cal cul at od v AR AR Sherems & the SR BE St S3Pdg 88 (no
at step S52),, the U%sutr. ts, the detection voltage value 4 from
the detecti oﬁ%@??%@ e 3’”@];{1% 93"@}),6&;‘?1 - det ermi nes whet her or
not the cal créf%zf value is 20 equal to or lower than 0.5V (step

S56). If 7t erm ned that the value is equal to or |ower than
0.5V (YES at step 6), the U 81 returns_the processing back to
step S53 to notifyNesdt tha&rRU;al §B§¢6¥Wit&3¢. detection; wolyage vslned
that the calculated value is not equal to,or |ower than 0.5V (NO at
step S56), thempbegdetzstion voltageyalne b?&teEs%ﬁmﬁgand@btpmn?s

As descri bed above, according to the present enbodi nent, the
protective emduttheter sotrthie cabrudatedyelunes eqlindtt iondowleediraan,5V
preventing the charge held by the ions collected by the collecting 5
el ectrode fr (shepeBhn).calfdtas edteihmoned thhé thertdlaes istenemlttocor lower
insulation is degraded due to contam nation such as dust or noisture

in the swrrothadhr5%i (YBBhheepng5a)tidiecd€ P & lataam seoffl:ob Rk iymbhen
protective el ectrode. Hence, ions can be detected with a high degree
of accuracy. the display section 86 (step S53) to notify that the detection level of
negative ions becomes equal to or lower than a threshold value (step
S53) while it turns on a red lamp indicating a warning (step S54)
and terminates the processing.
15 [0133]
If it is determined that the calculated value is not equal to or
lower than 0.5 V at step S52 (NO at step S52), the CPU 81 subtracts
the detection voltage value 4 from the detection voltage value 3
(step 855), and determines whether or not the calculated value is
20 equal to or lower than 0.5V (step $56). Ifit is determined that the
value is equal to or lower than 0.5V (YES at step S56), the CPU 81
returns the processing back to step S53 to notify that there is
abnormality. If it is determined that the calculated value is not

equal to or lower than 0.5V (NO at step S56), the CPU 81

25  terminates the processing.



10[ 0135] Mor eover, the mssing portion K provided on one side
in the longitudinal direction of the U shaped protective el ectrode
encl osi ng the approxinately-rectangular‘%bllecting el ectrode forned
on the circuit substrate is directed toward the flow ng direction of
the air 15 in which negative ions are to be detected. This prevents
positive ions frombeing collected by the collecting el ectrode and
prevents neg :ﬂyﬁ ions frombeing collected by the protective

el ectrode. nce, ions can be detected with a hi gher degree of

accuracy. [0136] 2 t e, nr i I i : ted
fo the sut put t er rRAICo TR Ebot o e iaf by Fhe 1SRLEAL Rrl o dRERE
i npedance copverte Q_achi eve; approxj nmat el vy t heysa tential

Lo potent | e PEEtRet st FRsh s BBy ok e MR e e «
by the ions collected by the coll i el ectrode, from bein .
conduct ed 25OTTIURE e hiee beGEbs e retarelieted Buda ftsnsine
protective 61 electrode and noving,t he otective el ctroqf.
Hence, i dhs elastaseley heangicondathed ﬁ@roagért BATtiRR GHaRP. the137]
Furthernore, a protective ];fgfi tance is provided between_the 5

col l ecting einsilpbign wndeg Qcﬁduatmdwr&ﬁcwrxatm sWRP s €Rst 8Bnduct or
pattern of the protective electrode encloses both termnals of the
protective rayistunecy the suireoending avr apdtmeving ondeiciecdhe aresme bot h
termnals. This can prevent the operation anplifier from being

di rect |y appenelwsedthy theprotdatieekentsete. by i o exin hiecdetected or
the Ii ke. Modreover, the conductor pattern fornmed fromthe collecting
el ectrode t hwatlyla hiph degrecof vecnesiyst ance to the non-inverting
input is enclosed by the protective electrode, allowing ions to be
det ect edioni t [0E3Ali gher degree of accuracy.

Moreover, the missing portion K provided on one side in the
longitudinal direction of the U-shaped protective electrode enclosing
the approximately-rectangular collecting electrode formed on the
circuit substrate is directed toward the flowing direction of the air

15 in which negative ions are to be detected. This prevents positive
ions from being collected by the collecting electrode and prevents
negative ions from being collected by the protective electrode.
Hence, ions can be detected with a higher degree of accuracy.

[0136]

20 Furthermore, the protective electrode is connected to the
output terminal of the operation amplifier forming the impedance
converter to achieve approximately the same potential as the
potential of the collecting electrode, preventing the charge held by

the ions collected by the collecting electrode from being conducted

25 through the inner side of the area enclosed by the protective



[0138] 15Furthernore, the collecting electrode is pulled up to DC 5V
by a resistance, so that the potential of the collecting electrode is
| oner ed when the collecting el ectrode cdill ects negative ions, and the
negative ions are detected. Therefore, for exanple, at the negative

i on generating section to which foreign materials such as silicon are
20 easily attached to the el ectrode thereof and the anmount of

Gener at od | onPebEE ahd SBTHEATE thS IR X1 rblE, THRMKe, Boms ca
section is af)%wg&ﬁw@@fﬁﬁgf}{eﬂ%@%&fﬁ%ﬂ aéhe circuit substrate

whil e the col'Tectng e rrange #' the back surface
t her eof , and[dfga7 protective el ectrode encl oses the neasurenent
section. ﬁlccordi ngly, the collecting electrode is connected to

t he neasurenent segtion with a nnj m di st.apnce, suppr essi 5
unnecessary movi ngl S UAPHEOTE - PRAFGIIVHT TS SRR Bl g c o tavegmy the
of the ion detﬁct I.Nng appar at us. Pl\itl)reover . the charge hel.d by the ions

col | ect ec® byCeliecting eiesirage anst the geegatiope s e Shersndugten

t he neasurenent sectjqgn, allowng .ions to be detected with a hjgher
degree of ackattgey of the protective electrode encloses both terminals of the

protective resistance and the conductor pattern connected to the
both terminals. This can prevent the operation amplifier from
being directly applied with high voltage caused by static electricity

10  or the like. Moreover, the conductor pattern formed from the
collecting electrode through the protective resistance to the
non-inverting input is enclosed by the protective electrode, allowing
ions to be detected with a higher degree of accuracy.

[0138]

15 Furthermore, the collecting electrode is pulled up to DC 5V
by a resistance, so that the potential of the collecting electrode is
lowered when the collecting electrode collects negative ions, and the
negative ions are detected. Therefore, for example, at the negative
10n generating section to which foreign materials such as silicon are

20 easily attached to the electrode thereof and the amount of generated
1ons tends to decrease, abnormality in the amount of generated ions
can be detected.

[0139]
Furthermore, the measurement section is arranged on the

25  front surface of the circuit substrate while the collecting electrode is



10[ 0140] Fur
gener ated by
LED on the d
| oweri ng of

15 ion gener
Furt her nore,
the ion gene
flux |eaking
with the col
hi gh degree

t ransf or ner

t hernore, based on the result of detection of ions

the ion generator, a warning is outputted to the user by
| spl ay section. Hence, the r can be notified of

t he amount of generated ions, and be urged to clean the
ating section or to exchange the ion generator. [0141]
the collecting electrode is provided in the vicinity of

éﬁ%{ﬁé@q bRt HeSh ALK %ﬁ?rfébet thdrasfHhg ‘%Pb?ﬂdt&lzﬁrﬁféé ‘ré;l‘eétESde

e booster transformer mninma

Eﬁ&folsgg tﬁ%%@ggg?%m'gﬁltsﬁ?@do Wws ions to be detected with a

of "accurac "age raised by the booster

i nterlinks V\: 1(:) hbt(:a h%tcggﬂlhérf encﬁlg@]é%c@ﬁ;g emgceggﬁ%gg%gn%%gﬁﬁakgg t he

protective e
booster tran

L P

t hough i n Enbodi nent 2, the gotfeerit I al

10

15

20

25

unnecessary movin ectric %arge while reducing the Whole size
of the ion detecting apparatus. Moreover, the charge held by the
ions collected by the collecting electrode can be prevented from
moving to the measurement section, allowing ions to be detected
with a higher degree of accuracy.

[0140]

Furthermore, based on the result of detection of ions
generated by the ion generator, a warning is outputted to the user
by LED on the display section. Hence, the user can be notified of
lowering of the amount of generated ions, and be urged to clean the
ion generating section or to exchange the ion generator.

[0141]

Furthermore, the collecting electrode is provided in the
vicinity of the ion generator which is directed to the direction in
which the flux leaking from the booster transformer minimally
interlinks with the collecting electrode. This allows ions to be
detected with a high degree of accuracy and the high voltage raised
by the booster transformer to be stabilized.

[0142]

Furthermore, the ion detecting apparatus is directed to the

direction in which the flux leaking from the booster transformer of



the collecting el ectrode is neasured by sequentially turning on and
off the control input PCl and the control input PC2, It is not
linited thereto. It may al so be possibl €3 for exanple, to
sequentially turn on and off the control input PClL and the control

i nput PC4, and to 10 sequentially turn on and off the control input
PC2 and the control input PC3. [0144] Mor eover, though the

A T el T

negative ions, n reto. e possi

to pull do"‘“t}ﬁ@%oﬁhﬁ%&frg}ggti}e ntm}%gﬁyéﬁ%ca%%eﬁééﬁodgy afﬁlgs lgfgv@g%ﬁet °

detect positive rons. such™a cas e col ng el’ectrode 1s
arranged in {he vicinity .of ;thepositiyve jon generati eg¢td.on

whi Lo the si Beiofiiethidad R Rhet ey 2D er t R REEAY o
S51 and StepH£E§§Of FI G 15. 20[0145] Furthernore, though a red | anp
on the displ ction is turned on as a warning, it is not limted

thereto. It may al so. be possible.to provide a_buzzer emt (oytput)
an al arnihg sound, Liois Retest BIA e baEH %Egl}h?‘ﬂi’é%?@t 2 tBamotantiad of
speaker to emit an 25 alarmng voice. 64_[01461 . Furt her nor e,
t hough the pthe eetlpgiang elechiode saeasured by asuanially taraers e8canad
t he nmeasurenent section, it is not limted thereto. For exanple, a
portion cl oseffithe eanteol ieput B Lhact thrieostredjnpat Fndektsmetolintsed

protective electrode to elinmnate static electricity in the duct.
thereto. It may also be possible, for example, to sequentially turn

on and off the control input PC1 and the control input PC4, and to
10 sequentially turn on and off the control input PC2 and the control

input PC3.

[0144]

Moreover, though the collecting electrode is pulled up to DC

5V by a resistance to detect negative ions, it is not limited thereto.
15 It may also be possible to pull down the electrode to the ground
potential by a resistance to detect positive ions. In such a case, the
collecting electrode is arranged in the vicinity of the positive ion
generating section, while the sign of the calculated value may be
inverted at the step S51 and step S55 of FIG. 15.
20 [0145]

Furthermore, though a red lamp on the display section is
turned on as a warning, it is not limited thereto. It may also be
possible to provide a buzzer to emit (output) an alarming sound, or
to provide a voice synthesis circuit and a speaker to emit an

25 alarming voice.



[01471 Enbodi nent 3 The present invention will be described based on

the 10 drawings illustrating an enbodi nent thereof. FIG 16 is a
vertical section front viewillustrati ngﬁ“t he configuration of an ion
generating apparatus according to the present invention. FIG 17 is a
vertical section side viewillustrating the configuration of an ion
generating apparatus. FIG 18 is a schematic front view illustrating
a state 15 \AWI%G]'[ he i on generators 6a, 6b, 6¢c and 6d are attached on
the front wa a. [0148] A housing is denoted by the nuneral

1 in the draw ngs, i i i - ! I o
separ at ed fron1gndFigg%%§%§£§9?%“§§§hﬂg%ﬁgFgﬁ%Q?§8Q§5c %8%C%%FF§ 1
11 at a |l ower part. thereof ., and top wall | c_havi t wo. en enent
ol es (di scniphetpkdsctote iy Bap RRedSiemenf RpAy WOICHFHRIER,
| ower portion in the housin , a _not.or hayi output. shafts 2 21
on" bot h i doBhetetPne i SXeRaeof POREOROTIARE 1 the SLREHRY Blasteedd wo
inmpellers 3, 3 25 housed in t casings 4, .4 to _be freel ot at abl e
bei ng mouht e812% erﬂéggae@w@ép\&?led?rqtﬁgtlaateéﬁ%trgﬁaftpselﬁﬁ@ﬁe gfatige
notor 2. [01491 Above the inpellers 3, 3, two ducts 5, 5 are
arranged, re&psEticllsl in the dugbul ar portions letting the air generated

Py the [0147]
Embodiment 3
The present invention will be described based on the
10  drawings illustrating an embodiment thereof. FIG. 16 is a vertical
section front view illustrating the configuration of an ion generating
apparatus according to the present invention. FIG. 17 is a vertical
section side view illustrating the configuration of an ion generating
apparatus. FIG. 18 is a schematic front view illustrating a state
15 where the ion generators 6a, 6b, 6¢ and 6d are attached on the front
wall ba.
[0148]
A housing is denoted by the numeral 1 in the drawings, the
housing 1 including both side walls 1a, 1b separated from and
20 opposed to each other having suction ports 11, 11 at a lower part
thereof, and a top wall 1c having two engagement holes (discharge
ports) 12, 12 at the central portion thereof. At the lower portion in
the housing 1, a motor 2 having output shafts 21, 21 on both sides of
the direction of the rotating axis is arranged, two impellers 3, 3

25 housed in two casings 4, 4 to be freely rotatable being mounted,



5 rotations individually flow upward. The ducts 5, 5 have, at | ower
portions thereof, ion generators 6a, 6c, 6b, 6d each having two ion
generating sections 61, 62, and are proﬁﬁhed with wind directing
bodies 7, 7 arranged at the engagenent holes 12, 12 to be renovable.
Above the ion generators 6a, 6b, an ion sensor (detection neans) 64
10 for detecting generated ions and an ion detecting circuit

(detecting_ neagRRRLLObn eSS IdRG dleeRoenl of upl pidifyizon sensor 64

are arranged acen e 1on genérators 6a and 6b. Note
t hat the not @511 inpellers 3, 3 and casings 4, 4 constitute an air
bl ower. [015 The housing 1 further includes a bottomwall id of a

rect angul ar shape ikh a anar_Vview, oa,front | 1. l.e_and_a back wal l
[t continuing intoltgsedhramnpeliers 3a3utEa s hatpartanesd | i d,
and forms an appr oxi nat el ect angul.ar par.all el epi.ped. At  t | gqwer
por t1 on of 1t e et trEGTahDEbERRs TS BE The g g ted By (he
di splay section (warning.neans),. 86, whic 1.l he described | ater,
are art afgedtgiRsons Indiidnaly. faw qEaERr e gaﬁ%gé hape, st lower
| ower parts of the both side walls la, |b, filters 8, %that | et .

t hrough t he BP¥tignstheneet, ﬂ@l@rﬁwam@%n%cﬁb,sﬁ@?wh aRINEHE0 10n
inmpellers 3, 3 and elimnate foreign materials in the air_to clean
the air are génarativgewct®asHtbf6?.andrgeguandedorish wmd direstinge
top wall Ic 66 fornms a rectangular shape with the | ongitudi nal

di recti on t hbodids be¥ myrangad adnthebengagementindes s, fl&to ba reheovable.
front side being tilted forward relative to the vertical direction,

and the i nneAbsweftAreicangtherdiachk Gsi, &b, bei fun sehsed(deekiiandneans) Gde
to the vertical direction. 5 Moreover, the housing 1 is divided into

an upper 1bodforefdtertianeenbeshedaiorhendizddien datéctihgraeiuit fdéteeting
up-down direction. The casings 4, 4 are nounted on the | ower body

whil e the dugisards) 65 d6:1ederaitige tRe gdoientipPef thedyn ddhkb: B4 athe
inpellers 3, 3 are nmulti-blade inpellers having a plurality of blades

3a with the gilenefd ih e’ 24RlcbRY t68REONIE SN BE6Hs 63 4h@ 60t abfWthat
direction relative to the outer edge. In other words, they are

S L05e8 | Pehgisnlet sosenaionsh Jautaagg Sl nciioan Shanvor
[0150]

15 The housing 1 further includes a bottom wall 1d of a
rectangular shape in a planar view, a front wall 1le and a back wall
1f continuing into two sides, front and back, of the bottom wall 1d,
and forms an approximately rectangular parallelepiped. At the
lower portion of the front wall le, an operation portion 85 and a

20  display section (warning means) 86, which will be described later,
are arranged (not illustrated). To the suction ports 11, 11 at the
lower parts of the both side walls 1a, 1b, filters 8, 8 that let through
the air suctioned from the suction ports 11, 11 by the impellers 3, 3

and eliminate foreign materials in the air to clean the air are

25 attached. Each of the engagement holes 12, 12 on the top wall 1c¢



15 Each of the output shafts 21, 21 of the nmotor 2 is placed at a
shaft hol e opened at the center of the bearing board, which functions
such that the air taken in from an openi% at the other end to an air
hole at the center is released frombetween the bl ades 3a on the
outer circunference. 20[ 01521 The casings 4, 4 have
circular-arc guide walls 41, 41 that guide the airfl ow generated by

Cati ¢ . . . gt e
[otati on of Kt SRRl £hButy ke AB A AU R SO0 LR ERP
t of the i | ar - [ I 41 4 i i .on
tho tangent PHs Byl BatK e ToplF 3ol off Wikt RE HRE BEE IR

t he bl ow t 2.1.42 f =t I .1 hat trud
froma part Brotavet Erladtresfe e Staal inqiaton =it oRS b afifidd o
ft t ol t. : . lar - ide. |s 41, 41 and in.
e STOE | LHREPadh eGSR B EREHS Byl Mhdion.
Mo ,_th [ 4, 4 f t he. sh .of d di , i nglydi
Lot TR i oo 1SR R 4 Serbsbalod e AR
openings for_blow ng ports. 42, 42, and including cover plates 10 4b,
4b on whi ch bﬁdwérﬁt%eoﬁ@ddbe pachbherany lpoth%pagzsﬁnrf&§e@iﬂonherfhe

inmpellers 3, 3 are opened and which close the open side of the casing
bodi es 4a, 4easings 4pbesemgovhted ovfthehlowerbady boliledheduds mrieare
connected together by a joint wall (diversion body) 43 for

partiti oni ngmduntedeondhe, uppeer bbdyi on plates 9, 9 having a 15
plurality of ventilation holes are provided between the open portions
of the cover [pl&tles 4b, 4b and filters 8, 8.

10 The impellers 3, 3 are multi-blade impellers having a
plurality of blades 3a with the side of its rotating center displaced in
the rotating direction relative to the outer edge. In other words,
they are Sirocco impellers (Sirocco fans) having a circular cylinder
shape. One end of each of the impellers 3, 3 has a bearing board.

15  Each of the output shafts 21, 21 of the motor 2 is placed at a shaft
hole opened at the center of the bearing board, which functions such
that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer
circumference.

20 [0152]

The casings 4, 4 have circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing

ports 42, 42 opened upward from a part of the circular-arc guide

25 walls 41, 41 to one direction of the tangent lines of the circular-arc



[ 0154] The portion corresponding to the notor 2 at the joint
wal | 43 has a concave which is dent toward the side of one casing
body 4a, 20 while a support plate 44 of & deep-di sh shape is attached
to the edge of the concave. Rubber plates 45, 45 are placed between

t he concave and the central part of the support plate 44 to hold the
motor 2 in a sandw ched manner. Each of the output shafts 21, 21 is

inserted thr f 41 hol 5
central part QJ(C#H[? %#elﬁlsslj{i)%’olri-t1 ) pIEgangpﬁﬁl,%lef’ g@‘?%%@ﬁg?&g&g’, 32%8{8'&&%93 68
attached to th I h 21, eoyer. th r_end of th
Toint el | - aFaPELRERIRCEh B thos Bout RAE Shn £ Pt PRRke ROSREAHE
5, 5 are forned,of t ybe ,section havj.n 5 square-tubular shape,
Che I over - enfudaratly EoAT AR AR ARRELORE atgTaerBEtAS a5 " ne
upper ends thereof continuing. nto the engagenment hales, 12, 1 d
LPeT ddl o pAFEOTHERBORURGe PRI ATttt T S g eding HiaEPBAbYC B6n
Moreover, the ducts.5, 5 have front walls 5a, 5a arranged al ong one
di recti or? of V?T’f‘écil]aﬁiiﬁéﬁﬁml?o |l i ne extending fromthe bl owi ng ports 42,
42 to the ci ECUl?ﬁ;- arc guide walls 41, 41, and back walls 5b, 5b
arranged apr)]x5 tely vertical fromthe blowi ng ports 42, 42. Two
sets of approximately-vertically-arranged side walls 5c, 5c, 5d, 5d
continue fromthe Maneoves) the Basings 4t iozmkheashapsbf deep dikbesuct s
5, 5 15 are configured such that the air blown fromthe bl ow ng ports
42, 42 beconascludmgansingwodiendas he Havong thed tiscBlgr-aec gnidsiwddls 41,
walls 5¢, 5c, 5d, 5d and flows vertically along the walls.
41 and openings for blowing ports 42, 42, and including cover plates
10  4b, 4b on which the portions corresponding to the openings of the
mmpellers 3, 3 are opened and which close the open side of the casing
bodies 4a, 4a. The opposing sides of the casing bodies 4a, 4a are
connected together by a joint wall (diversion body) 43 for
partitioning. Furthermore, ventilation plates 9, 9 having a
15 plurality of ventilation holes are provided between the open
portions of the cover plates 4b, 4b and filters 8, 8.
[0154]
The portion corresponding to the motor 2 at the joint wall 43
has a concave which is dent toward the side of one casing body 4a,
20 while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21

1s inserted through the shaft hole opened at the concave and the

25 central part of the support plate 44, the impellers 3, 3 being



[0156] At the front walls 5a, 5a, penetration holes corresponding to
20 the ion generating sections 61, 62 are opened, while the ion
generators 6a, 6b, 6¢c, 6d are engaged toShe attached to the
penetration holes. On the back walls 5b, 5b, a circuit substrate 10
connected to the notor 2, ion generators 6a, 6b, 6c¢c, 6d, ion sensor
64 and a power line, as well as a cover 20 covering the circuit

substrate 25 re e , e
di vi ded i nt Oaé@a Hed EBEQE% 8@3%‘&%%2%3% %/g'ct M@fm%ﬁtegbﬁ?é‘@%’%g? etrﬁiegf
m ddl e part r.eof. i Nyt he:up-do Lreetians The. t, lower body 52
forms a squa%ggt](&%ﬁl‘Z?IISLI%F\%E}&Q%\A@E%;?t%%’toivgﬁgg %%Slgﬁé 4céirater t her eof
in the hori z?(tr)]t%l%] direction by the joint wall 43. For the duct upper
body 51, the r part of the square tube sections 5la, 5la

R A G RIS R
i the (o1 opatiare-talular shaps, the lower 3nds thereof chntinuing ko the
blowing ports 42, 42, the upper ends thereof continuing into the
engagement holes 12, 12, and the middle part thereof in the
up-down direction being narrowed down. Moreover, the ducts 5, 5
have front walls 5a, 5a arranged along one direction of the tangent
10 line extending from the blowing ports 42, 42 to the circular-arc
guide walls 41, 41, and back walls 5b, 5b arranged approximately
vertical from the blowing ports 42, 42. Two sets of
approximately-vertically-arranged side walls 5c¢, 5¢, 5d, 5d continue
from the front walls 5a, 5a and back walls 5b, 5b. The ducts 5, 5
15 are configured such that the air blown from the blowing ports 42, 42
becomes laminar flow along the front walls 5a, 5a and side walls 5c¢,
5¢, 5d, 5d and flows vertically along the walls.
[0156]
At the front walls 5a, 5a, penetration holes corresponding to
20 the ion generating sections 61, 62 are opened, while the ion
generators 6a, 6b, 6¢, 6d are engaged to be attached to the
penetration holes. On the back walls 5b, 5b, a circuit substrate 10
connected to the motor 2, ion generators 6a, 6b, 6¢, 6d, ion sensor 64
and a power line, as well as a cover 20 covering the circuit substrate

25 10 are mounted.



Mor eover, at

t he upper end of the duct upper body 5i, protection nets

30, 30 are arranged for preventing forea%g materials such as a finger
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bodies 7, 7
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have square frane portions 71, 71 with an

ezoi d cross-sectional shape in the front-back direction,

ity of wind directing boards 72, 72 that are separately
lel with each other in the front-back direction in

rane portions 71, 71 and tilted toward one 20 front-back
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ectrode and_a guide e] ectrqode surroundi ng the discharge
deregtivanhy ghedpuet wededdpptiasdhe duchirgreydiodygel, the
lower part of the square tube sections 51a, 51a separately arranged
in parallel with each other in the horizontal direction forms one
continuing portion at the joint section (diversion body) 51b, and is
partitioned by the joint section 51b and the joint wall 43.
Moreover, at the upper end of the duct upper body 51, protection
nets 30, 30 are arranged for preventing foreign materials such as a
finger from being inserted from the outside.
[0158]

The wind directing bodies 7, 7 have square frame portions 71,

71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back
direction in the square frame portions 71, 71 and tilted toward one
front-back direction relative to the vertical direction, and are
formed in the same shape. The front and back walls of the square
frame portions 71, 71 are tilted in the front-back direction relative
to the vertical direction.

[0159]

Each of the 1on generators 6a, 6b, 6¢, 6d includes two ion



generating a corona di scharge. Accordingly, one ion generating
section 61 generates positive ions while the other ion generating
section 62 generates negative ions. 10 [B16W The ion
generators 6a, 6b, 6c, 6d are held by a holder 63 and attached to the
front walls 5a, 5a of the respective ducts 5, 5. In each of the two
sets of the ion generators 6a, 6b and the ion generators 6¢c, 6d, the

negative | ongSRRRLALTACRAH 015602 ALea k], Aiange stoubealasing cach

ot her, while set ofF 1on gener rs-are a¥range acent to

each ot her i i i - 04 e dicul ar t -he
air-flow ng gpb@@%ﬁ%ﬁ&ﬂ¥ﬂgﬂgﬁts1g¢h%2%ﬁgéigﬁéﬁggﬁagggapgfgk%rarranged
in parallel wth each, other .in t air-flow gg,di recti o The ion
genbrating sERPPERCTRRY *pepRdhedmasino0a, Jirt & the e, *6p,
6c, 6d face to the.duct 5,5 f e penetration hol es reover, the
Srde of the EOROERUSS Restiniechlr i Masctiotss DRNSF £k SRR f our
openi ngs corresponding to the ion generating sections 61, 62, while
the ion g%neda%q@wg@ 9?*&@6@1@3 622 e SHY ngft%tehfélsc arge
openings 63a,_ ..., 63a. 25[0161] .71 . . The ion sensor 64 is
formed by a plestends kdesflischpsge edgctande sprdiadanth figbotadbrgs ar
shape collecting ions, its electrode surface being exposed into_ the
ducts 5, 5 sgeheratingrregarona disimrgenerdecotdbyelyheneoonggererating
sections 62, 62 of the ion generators 5 6a, 6b nay be detected in the
proxi mty theecoén Blhgenetates@ossansaonddvidt lthet dheegani gendrammg t he
potential of the ion sensor 64 is |owered. The potential of the ion
sensor 64 nayetidondrgteeraestivpdtove detection circuit 65 as a

vol tage value for the ground potential. Though the ion sensor 64 is
arrangedign {Ges@roximty to the ion 10 generating sections (areas
where ions are generated) 62, 62, it is not limted thereto. It may

al so be arranged, fdle R%EPhEsatals 83, Bbbice! 80YaiRohéIBy @ hblRr G ahd
surface of the engagenent holes (area where ions are di schar ged) 12

or at an arbhtfahedPt thOfrdift HflsS54S1RFkRe %sgb@bivé Aucels, 5.¢.In

front wall le or back wall if of the housing (a given portion
outside). [0188} of the two sets of the ion generators 6a, 6b and the ion

generators 6¢, 6d, the negative ion generating sections 62 are

15 arranged to be facing each other, while a set of ion generators are
arranged to be adjacent to each other in the direction approximately
perpendicular to the air-flowing direction. The sets of generators
are separately arranged in parallel with each other in the
air-flowing direction. The ion generating sections 61, 62 of each of

20  the ion generators 6a, 6b, 6¢, 6d face to the duct 5,5 from the
penetration holes. Moreover, the side of the holder 63 to which the
ducts 5, 5 are attached have four openings corresponding to the ion
generating sections 61, 62, while the ion generating sections 61, 62
are arranged at each of the openings 63a, ..., 63a.

25 [0161]



The ion generating apparatus configured as descri bed above is
installed in a residential room The notor 2 of the air blower is
driven to rotate the inpellers 3, 3, whidh suctions the air in the 20
roomfromthe suction ports 11, 11 on both sides into the two casi ngs
4, 4, and the foreign materials such as dust in the suctioned air are
elimnated by the filters 8, 8. Here, the air suctioned into the

St ;eb.eﬁszrﬁeé ﬁg&'q%ﬂ% i gg ff %‘é%ﬁ%%ﬁ%tg‘%@f@éﬁ
AL sl s gl

systen  nan Vi LERR SR A BRAEIE BB AR TR R T
nter connect EGRELAE He%v Hesign EanerRtnS ﬁ?%a%% gan%&fit'ﬁthgswal BrRlfre

and the |ike oring.te rarily-. I on and
a timer g4 {6 ﬁgA i e fReCton dndpe Bt fgce\g’f A% A0 as
i nput / out put , caIcuIatlon 10 and the like in accordance mnth t he
control progremsat 6 alleats RegRavegonpntheipatretial of blag ion sensor 64 is

lowered. The potential of the ion sensor 64 may be detected at the
ion detection circuit 65 as a voltage value for the ground potential.
Though the ion sensor 64 is arranged in the proximity to the ion
10 generating sections (areas where ions are generated) 62, 62, it is not
limited thereto. It may also be arranged, for example, at an
arbitrary portion on the inner surface of the engagement holes (area
where ions are discharged) 12 or at an arbitrary portion on the side
walls 1a, 1b, top wall lc, front wall le or back wall 1f of the housing
15 1 (a given portion outside).
[0162]

The ion generating apparatus configured as described above
is installed in a residential room. The motor 2 of the air blower is
driven to rotate the impellers 3, 3, which suctions the air in the

20 room from the suction ports 11, 11 on both sides into the two
casings 4, 4, and the foreign materials such as dust in the suctioned
air are eliminated by the filters 8, 8. Here, the air suctioned into
the casings 4, 4 becomes laminar flow by the circular-arc guide
walls 42, 42 around the impellers 3, 3, the laminar airflow passing

25 through along the circular-arc guide walls 41, 41 to the blowing



Further connected by bus interconnection with the CPU 81 are: an
operating section 85 for receiving operation to change the air 15

vol ume of the ion generating apparatus; B di spl ay section 86
constituted by an LED whi ch displays informati on such as a warning,
an operating condition and the like; an air-blower driving circuit 87
for driving the notor 2 on which the inpellers 3, 3 are nounted; and

an ion det ec?g% g%’r%%:’i @vh@@%@%ﬁq{e‘a 'rti?Lththeicglgct%S%S@r 2064. [01651

The output stdes o e output Interfaces , 88 connected by
bus intercon ijon with the CPU 81 are connected to control inputs
PCl, PC2, PC3; of the ion generator driving 25 circuits 91, 91,

oL SL o 2ol Vel U Ehodl ol LGSt Spe ot 1
oS e ol e e et RS R b e e
the 1 on goneSsrERiE 68 thgisenser ahdnsdonbealgbjstom 18 the CPT &f'whichls
connected by bus interconnection with a ROM 82 storing
information such as a program and the like, a RAM 83 storing
temporarily-generated information and a timer 84 for keeping time.
The CPU 81 executes processing such as input/output, calculation
10  and the like in accordance with the control program stored in the
ROM 82 in advance.
[0164]
Further connected by bus interconnection with the CPU 81
are: an operating section 85 for receiving operation to change the air
15  volume of the ion generating apparatus; a display section 86
constituted by an LED which displays information such as a
warning, an operating condition and the like; an air-blower driving
circuit 87 for driving the motor 2 on which the impellers 3, 3 are
mounted; and an ion detection circuit 65 connected to the ion sensor
20 64,
[0165]
The output sides of the output interfaces 88, 88, 88, 88
connected by bus interconnection with the CPU 81 are connected to

control inputs PC1, PC2, PC3, PC4 of the ion generator driving

25 circuits 91, 91, 91, 91, respectively. One ends of the respective



The ground inputs G, 02, 03, 04 of the respective ion generators 6a,
6b, 6c, 6d are connected to the ground potential via resistances RI,
R1, Rl, Rl for detecting driving current73( means for 10 detecting
current). The points of connection between the ground inputs 01, 02,
03, 04 and the resistances Rl, Rl, Rl, Rl are connected,
respectively, to the inputs of the driving current detecting circuits

Sopol'y of DO BEFHEE (K LaT kenSatotidritine TRoERANGE! 6F, 0 DR G Over |
det ecti ) : - ¢ ¢ ; .

e oot o e P IER O VS B R
to the CPU 81 by, b i.nt tion. FO167],.lp .t i i
Hoser bed abovRblaidy SBEHHEARES plrodd b M hichds riiokedth The ra®
CPU _81 inverts on/off of. h_e ontr,ol inputs PCl, PC2 P%ﬁ and PC4 of
the ion genePEdWrd Aotentglei L ethegendy arg congectad, to fhe aavrR

interfaces 83, 88,..88.. 8 Thi the ion genergtor  drjvin
circuits o1, 11@11,1‘659Y,§, V2, A ABE Vi oot EORETRORA e 16 BATEER.  he
power inputs V1, V2, V3, V4 of the 25 respective ion generators 6a,
6b, 6¢, 6d amﬂqeﬂe positive electrode of 74 the direct-current power
supply El at every given tine. Mreover, the driving current
detecting circuitslbg groandmpes Gdt &2, GBeSpeef thergspedtereem or

not the current flow ng when the ion generators 6a, 6b, 6c, 6d are
driven corregpoeritors 6, 0, B, 6duatte candeched tar e grdnamd pogential via
val ue. [01681 FIG 20 is a circuit viewillustrating a

confi gur at i oresistamies B, Rie RhrRidoedetectidgidhivipng cnrneirtt @leans fohe
driving current detecting circuit 92 connected to the ion generator
6a. The pmnedéfeatpid casrért)i h&Hopoperaifaic@meabtion betwees thiesgiPlind1,

91 and the
inputs G1, G2, 3, G4 and the resistances R1, R1, R1, R1 are
connected, respectively, to the inputs of the driving current
detecting circuits (means for detecting current) 92, 92, 92, 92
connected to the power supply of DC 5V. The detection outputs of
15 the driving current detecting circuits 92, 92, 92, 92 are connected to
the input sides of the input interfaces 89, 89, 89, 89, respectively,
that are connected to the CPU 81 by bus interconnection.
[0167]
In the configuration as described above, every time the timer
20 84 times a given time, the CPU 81 inverts on/off of the control
mputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes
the ion generator driving circuits 91, 91, 91, 91 connect/disconnect

the connection between the power inputs V1, V2, V3, V4 of the

25 respective ion generators 6a, 6b, 6¢, 6d and the positive electrode of



driving current detecting circuits 92, 92, 92 connected to the ion
generators 6b, 6c and 6d, respectively. The ion generat or
driving circuit 91 includes a PNP transi§tor @ with the emtter and
col |l ector thereof connected to the 15 positive el ectrode of a
direct-current power supply El and a power input VI. A resistance R4
I s connected between the base and emtter of the PNP transistor @,
while a resi st anGfedfoors qu n,{ he - 1 he
i nput PCl of tﬁe PNP%rar?gL:BBtoréIe 8@%6%1 eﬂagﬁf%ﬂgmg% V;ﬁﬁcgféoq)er,
current detegt ) ng.:.ci ' ' : [ | ne end
gﬁ% ?g’%‘@g@%ﬁtﬁl{rgﬂ% d&%bﬂﬂ%ﬁ%ﬁ% g4 wgﬁam&&

t her eof bein he conn ornt™ o € resistance R1
dth ' A, qt th d of th i. St bei
connented torseaitelS: wildhe it otk Ristdtt B8RiRE Rhfadheithog s
wh th d ted th d 75 tenti al dt
the base of BRIBFOENIdE - GeONRIe rae comespRdsia 4 srius papabto

the NPN transistor I s connected to the input side of the input

i nt er f ace® 89°h33EE¢e iFoPL VoG Y€ -and is al so connected to the one
end of the resistance R4, whose other end is 5 connected to the DC5V
power suppl y,0 Is pulled up. [0170]

FIG. 20 is a circuit view illustrating a configuration example
of the ion generator driving circuit 91 and the driving current
detecting circuit 92 connected to the ion generator 6a. The same

10  applies to the ion generator driving circuits 91, 91, 91 and the
driving current detecting circuits 92, 92, 92 connected to the ion
generators 6b, 6¢ and 6d, respectively.

The ion generator driving circuit 91 includes a PNP
transistor Q2 with the emitter and collector thereof connected to the

15  positive electrode of a direct-current power supply E1 and a power
input V1. A resistance R4 is connected between the base and
emitter of the PNP transistor Q2, while a resistance R5 is connected
between the base and the control input PC1 of the PNP transistor
Q2.

20 [0169]

The driving current detecting circuit 92 includes a resistance
R2 with one end thereof being connected to the connecting point of
the resistance R1 and the ground input G1, the other end of the
resistance R2 being connected to one end of each of a condenser 1

25 and a resistance R3, whose other ends are connected to the ground



Note that an AID converter may alternatively be provided instead of
the PNP transistor QL while the voltage output fromthe other end of
the resistance R2 is integrated by a conidenser, whose 10 one end is
connected to the ground potential, and is input to the Al D converter
so that a digitized voltage value nay be detected. [01711 In FIG 20,
when the output of the output interface 88 beconmes "L" while the

negative- | 0%&38‘5&&?&1r Qﬂn&?&%e Rehel ot éﬂ%?@&n&@d-é‘:ﬁi@%? g}IP%l{]fGI%{i%sri]Mo?“Ns

in the PNP tYansi stor so that the power I nput
generator 6aniS o) Rﬁsfhlt '
direct-curr 2%1' pgglqeg%égggyo;% %ﬁﬁj\[e/el a't eﬂré%sﬁtégt%ggfgoﬁgpéc c()lrtoo¥hef' he
PNP transi star - 41N the i.0n .gener r. 6a riven,so.that .th
ari vi ng- cur rBRUT sigeetthe Sl G BERtEred et detottioy Sibfe R hatso
termnal Gl via the .resjistance .»Jsn such a case, sjnce f.he voltage
ererged at bReAad rihean e obithtenstanes B Hhotnelh et St dhces
R2 and R3 and is ap Iieq}éﬁ)w base of the NPN.transistor Q, the
NPN t randl st gpnescted ok WHERCE ABPROATHG 1B ] UPs equal to
or hi gher thﬁn a.gi ven val ue, making the 25 collector indicate "L."
The input int@&k#¥lce 89 is configured to take 76 in the "L" indicated
by the collector as a negative-logic detection_signal (OV). [0172
FIG 21 is a tini nottihatemn AYPDvionyestenalay pHisrnat tiecpadegut
interfaces 88, 88, 88, 88 to the control inputs PClL, PC2, PC3, PC 4,
respect i vel yinsthaddfi bhieng N grembsistop@¥]l whiltehthe valtage dutpmtsrom thed
PC2 alternately repeat "on" for one second and "off' for one second
at 50% duty oktedreendiviflthettesistmmeeri§? s& gnidgraitaglty 4 @ondensent whiose
inputs PCL, PC4 and to the control inputs PC2, PC3 repeat
10  one end is connected to the ground potential, and is input to the A/D
converter so that a digitized voltage value may be detected.
[0171]
In FIG. 20, when the output of the output interface 88
becomes “I.” while the negative-logic control input PC1 is turned on,
15  base current flows in the PNP transistor Q2, so that the power
input V1 of the ion generator 6a is connected to the positive
electrode of the direct-current power supply E1 via the emitter and
collector of the PNP transistor Q2. Thus, the ion generator 6a is
driven so that the driving current flows into the ground potential
20 from the ground terminal G1 via the resistance R1. In such a case,
since the voltage emerged at both ends of the resistor R1 is divided
by the resistances R2 and R3 and is applied to the base of the NPN
transistor Q1, the NPN transistor Q1 is turned on when the driving

current is equal to or higher than a given value, making the

25 collector indicate “L.” The input interface 89 is configured to take



10 "on" and "off' in the sanme phase. This nakes the ion generator
driving circuits 91, 91, 91, 91 alternately connect and di sconnect
the power supply to the respective ion géherators 6a, 6d, 6b and 6¢
every ot her second. Hence, the ion generators 6a, 6d and ion
generators 6b, 6c are alternately driven every other second. 15[0173]
Though the control inputs PClL, PC3 and the control inputs PC2, PC4

are so set aﬁlTt?ﬁaﬁe'lﬂd?(\{zﬁcreeuﬂﬁ.itﬂgrcgilgﬁlﬁ‘ %% r'_al% 1V811%%1cpc?éﬂe fidy It

is not limted ereto over apped
wi th each other @ﬁ 74] FIG 22 is a flowhart |IIustrat|nga
processi ng p? a& of the CPU. 81 that drives ion generators 6a,
6b, 6¢c and \t;)\fq %’ge processi ng below is executed as needed in
accordance ]n control programstored in the ROM 82 in advance,

and i s executed agai eve time,th r,ocessin term pate
Nore that the cont BHEs 201 & biteied chadt ehERRGEHSLpHIB TR Brsihear o
stored in the RAM 83 %0175 s the

start keedi n@uﬁﬁ’%m‘iﬂr YRS %%c%%:dS%s@gﬁ§0§ f)conﬁngfmméts@é‘,tlnﬁc%g?CS

limted to one second, but 5 may al so be 0.5 seconds, 1.5 seconds or
the like. SubBSedutesnsctivels. cﬂth%dru@nsraignébs watthee the castralhaputs
timer 84 has finished the tinme keeping (step S12). If it is
det er mi ned t P&ll ahd PCRealtempiatalyirepnat Onnf@mene(smbad agrcb o€l for, one
the CPU 81 waits until the tiner 84 finishes tinme keeping. If it is
det er mi ned t betorichat thi0%e didepiyde, while the driving signals input to the
control inputs PC1, PC4 and to the control inputs PC2, PC3 repeat
10  “on” and “off” in the same phase. This makes the ion generator
driving circuits 91, 91, 91, 91 alternately connect and disconnect the
power supply to the respective ion generators 6a, 6d, 6b and 6¢
every other second. Hence, the 1on generators 6a, 6d and ion
generators 6b, 6¢c are alternately driven every other second.
15 [0173]
Though the control inputs PC1, PC3 and the control inputs
PC2, PC4 are so set as to avoid overlapping of the “on” and “off”
periods, it is not limited thereto. The “on” or “off” periods may be
overlapped with each other.
20 [0174]
FIG. 22 is a flowchart illustrating a processing procedure of
the CPU 81 that drives ion generators 6a, 6b, 6¢c and 6d. The
processing below 1s executed as needed in accordance with a control

program stored in the ROM 82 in advance, and is executed again

25 every time the processing is terminated. Note that the contents of



10 is finished (YES at step S12), the CPU 81 determ nes whet her or
not FLG 1 is set (step S13). [0176] If it is determ ned that
FLG 1 is set (YES at step S13), the CPU™1 clears the FLG 1 (step
S14) and inverts it. Subsequently, 15 the CPU 81 turns off the output
of one output interface 88 to turn off the control input PCl of the
ion generator driving circuit 91 (step S15) Li kew se, the CPU 81

turns on the < ontrol
i nput PC3 (ngSmS:ELﬁ?? l,da\?ﬁl‘% gﬁ%}%a%%ﬁ(g %1}/19 ﬁﬁ%)ee %%%F Pglfn n‘?%f’ggit 0%9( step

S18) and tergj ngges the processing. 20[0177] If it is determ ned that
FLGL is not e]t t step S13 (NO at step S13), the CPU 81 sets the FLG

L (317,519 USRS Y gy R AN R b Lo
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and outputs a warning. The processing below is executed as )
appropri at e g kepning (ehemPhal.e nglléﬁatﬁr@@n@dahﬁééhm timeakeepinym|
program stored in the ROM 82 in advance. Note that the cycle of
executing i sismoot finashed (NO vémtep MikDs the (iPWe§1 waits until the timer
84 finishes time keeping. If it is determined that the time keeping
10 is finished (YES at step 512), the CPU 81 determines whether or
not FLG 1 is set (step S13).
[0176]
If it is determined that FLG 1 is set (YES at step S13), the
CPU 81 clears the FLG 1 (step S14) and inverts it. Subsequently,
15 the CPU 81 turns off the output of one output interface 88 to turn
off the control input PC1 of the ion generator driving circuit 91 (step
S15). Likewise, the CPU 81 turns on the control input PC2 (step
S16) and turns on the control input PC3 (step S17), while it turns
off the control input PC4 (step S18) and terminates the processing.
20 [0177]
If it is determined that FLG1 is not set at step S13 (NO at
step S13), the CPU 81 sets the FLG 1 (step S19). Subsequently,
the CPU 81 turns on the output of one output interface 88 and turns

on the control input PC1 of the ion generator driving circuit 91 (step

25 S820). Likewise, the CPU 81 turns off the control input PC2 (step



10 al so be an arbitrary tinme. The contents of ALML and FLGlL are
stored in the RA.M83. [0179] The CPU 81 determ nes whet her or not
the FLGL stored in the RAM 83 is set, i.& whether or not the control
input PCl is 15 turned on, in order to detect the state where the ion
generator 6a is not being driven (step S31). If it is determ ned that
the FLGL is set (YES at step 531), the CPU 81 waits until the FLGL is

S50, the CPUZBL Y Byt Ve im0 i FiGe (e Saak Nk 8 %ﬁ@nim

[ ' . he _i tor. 6a
B 2 e ot SRR PP AghlSh MR bl SRR ng
set (NO at s{ P 2), the CPU 81 waits until the FLGL is set. [0180]
79 for 50ns, (sor xanpl e (step 533). The delay for 50ns is to wait

until a detection signal,.whi.ch wll . escribed later, is
stabilized, and i sﬁg;t ﬁ% W %é@w%%ﬁﬁ@g%@agﬁpr%emg@%Bcefiu%"%reés
in the detectjo i . of the driving current _detecting circuit 92
fromthe & i HBGCTH S thab d@éﬁf(@t%ﬂ@@f&ﬁﬁtﬁﬁa ther drving SurpRhet the
not the obtained detecti onaisniéignal is on (step S35). If it is )
det er ni ned t Mt eReTratQyia aetpwie ¢ NeErIng: eplls3pyocesringhielew is
det erm nes whether or not the ALML which is a flag indjcating
detecti on of expeasiashns epprapridtedady ibeehenaninsteeydabin acopniaide | f
it is determned that the ALML is set (YES at step S36),
with a control program stored in the ROM 82 in advance. Note
that the cycle of executing is not limited to ten minutes, but may
10 also be an arbitrary time. The contents of ALM1 and FLG1 are
stored in the RAM 83.
[0179]
The CPU 81 determines whether or not the FL.G1 stored in
the RAM 83 is set, i.e. whether or not the control input PC1 is
15 turned omn, in order to detect the state where the ion generator 6a is
not being driven (step $31). Ifit is determined that the FLG1 is
set (YES at step S31), the CPU 81 waits until the FLG1 is cleared.
If it is determined that the FLG1 is not set (NO at step S31), the
CPU 81 determines whether or not the FLG1 stored in the RAM 83
20  is set in order to detect the state where the ion generator 6a is being
driven (step S32). Ifitis determined that the FLG1 is not set (NO
at step S32), the CPU 81 waits until the FLG1 is set.
[0180]
If it is determined that the FLG1 is set, i.e. the control input

25  PCisraised (YES at step $S32), the CPU 81 delays the processing



the CPU81 assunes that there is a continuing abnormality and

term nates the processing. If it is determned that the ALML is not
set (NO at step S36), the CPU 81 newy séts the ALML (step S37) 15
and turns off a blue lanp on the display section 86 (step S38) while
it turns off a red lanp indicating a warning (step S39) and

term nates the processing. [01821 If it is determ ned that the

81 dot er mi net mhdtie s Eka bR B as THeaeRy Raahmds g Jai™
the ooU a1+ SPEIE AR bdlal, ik Gy oot Bled MR, iThERbIFRAS
YA s RS tod TR SRy hepl FE 0B 81 S ne
erecutes & HISULTSAS) 8Tl R SR P EAT R 20 e
Current of (HIOVLIP GRMABa ot Do but BALIEFeRAP WiECHEs: i Dk the
by an ALME. ObLainedrsftackisr sIERAGR O BTt | 14 SatnBPIRIRIGE bk he
driving current of the ion generators 6b, 6c to _output a warning, a
change is adthe stzral ip reten Q@ atatepeshhéhedsPo} gﬂlcdetﬁhmiﬁl@& is
cleared at the steps S31 and S32. Here, the ALML is replaced by ALM2
and ALMB. Nowéhathet arhaotcthn diM lowhitle isaNtag AhtBadmic dettctaoe of
stored in the RAM 83. [0184]

abnormality has already been set (step S36).

10 [0181]

If it is determined that the ALM1 is set (YES at step S36),
the CPUS81 assumes that there is a continuing abnormality and
terminates the processing. Ifit is determined that the ALM1 is not
set (NO at step S36), the CPU 81 newly sets the ALM1 (step S37)

15 and turns off a blue lamp on the display section 86 (step S38) while
it turns off a red lamp indicating a warning (step S39) and
terminates the processing.

[0182]

If it is determined that the detection signal is on at the step

20 S35 (YES at step $35), the CPU 81 determines whether or not the
ALM1 has already been set (step S40). Ifit is determined that the
ALM1 is not set (NO at step S40), the CPU 81 terminates the
processing. Ifit is determined that the ALM1 has already been set
(YES at step S40), the CPU 81 clears the ALM1 so as to deactivate

25 the warning (step S41), calls up and executes a subroutine for alarm



FIGS. 24 and 25 show flowcharts illustrating a processing 15
procedure of the CPU 81 that detects an agbnormality in the anount of
generated ions and outputs a warning. T processi ng below is
executed as appropriate (e.g. in ten-mnute cycle), when the
above-descri bed processing shown in FIG 23 is not executed, in
accordance wth a control programstored in the ROM 82 in advance. 20

Note that thecqylarih @He5\94N0abd fAinlddiel el dcBBsiHiNu es, but

may be an arbitrary tine. reover, an ALMb I's store he RAM 83.
[ 0185] [0183] The CPU 81 forces, prior to neasurenent of the
anount of 257 1ons, the output interfaces 88, 88, 88, 88 to be in a

di sable 81 (nonop | . ) that 1he sontrol ..
i nputs PCl, PC2, P%gg%éngr%l%ﬁ %:Eaﬁ%é&{ %ﬁﬁ@%%&ﬁi u@@@&h@ﬁ? f‘if d?ﬁ%t%
81 makes the_{iner start keeping tinme, for,fi.ve seconds tep 552
and et er m naLRRRBAILY bt Db EFRE R afRs 2 thi RS Hater K oty
keeping (ste SS%%. The fiv econds here is.the ti for it
Focovery i  RHEABBIM RIS QR ridRoRdhesroB TN PoEoPeRtace Here,
thereto. If [t i term ned at th i me keeping is not finished
(NO at step %‘%@ﬁiﬁﬁ@w fe ﬁ%nugLM‘l-t he tiner 84 finishes the
time keeping. 10[0186] |[f it is determped that the tine
keeping is fini she§orv¥hs fewshapt safetachngpbngrmaditysof the Aeiving
vol tage val ue detected by the ion detecting circuit 65 as a detection
vol t age val ueunrqust efptissmn gandratoysdd, threfa aktputy alwarnimg, ReclRang83s
(step S55). Subsequently, 15 the CPU 81 nakes the output interfaces
88, 88, 88, 8dditomallynabide ticopetcatioeawheshar er siteheSBRG bis tleatred
the control inputs PCl, PC2, PC3 and PC4 are turned on and off by the
processi iy i at Eh&stégs &HcandddiBabo¥ere, the ALM1 is replaced by ALM2
and ALM3. Note that the contents of the ALM2, ALM3 and ALM4
are stored in the RAM 83.
[0184]
FIGS. 24 and 25 show flowcharts illustrating a processing
15 procedure of the CPU 81 that detects an abnormality in the amount
of generated ions and outputs a warning. The processing below is
executed as appropriate (e.g. in ten-minute cycle), when the
above-described processing shown in FIG. 23 is not executed, in
accordance with a control program stored in the ROM 82 in advance.
20 Note that the cycle of executing is not limited to ten minutes, but
may be an arbitrary time. Moreover, an ALMS5 is stored in the
RAM 83,
[0185]

The CPU 81 forces, prior to measurement of the amount of

25 ions, the output interfaces 88, 88, 88, 88 to be in a disable



[01871 20Next, the CPU 81 namkes the tinmer 84 start tine keeping (step
S57) and determ nes whether or not the tjnmer 84 has finished tine
keeping (step S58). The five seconds herd is the time for waiti ng
until the detected voltage val ue reaches a steady-state value, and is
not limted to five seconds. If it is determned that 25 the tine
keeping is not finished (NO at step S58), the CPU 81 waits 82 until

the tiner 84 p%g% { idq 4 ! ; time
keepi ng has E)ﬁedergts fi nl%lséhﬂeaijw(S %%%Ogét%ggtseil)sé&%l?at?ﬁg@%ﬂg% l%gﬁ%ztfif(ﬁl’t he

vo 20 Vel upcle ol pec b gy el CHuElh s B s deperho
oot ouL L Py S TP B 559
der ety on, YOLyRR YTl o B by R AR RSTPE A B0,
A i CA e
£ 0 5oL EARR S5 S B AT 11, BT S50, B9 BS L <P

step S63), the CPU 81 assupges that nq abnornmality has been detected
and term natgéel’cqji@- piﬁ&@%rmmq&ﬁi@@ﬁ@mk@@mmﬂsﬂ% fmigberas
not been set (NO at step ?63), the CPU 81 newWy sets the ALM5 (step
S64) and tur WOont stewBeS)) the CHIU e waittp nagildde; tires84 finishes the

time keeping.

10 [0186]

If it is determined that the time keeping is finished (YES at
step 853), the CPU 81 takes in the voltage value detected by the ion
detecting circuit 65 as a detection voltage value 1 (step S54), and
stores the taken value in the RAM 83 (step S55). Subsequently,

15 the CPU 81 makes the output interfaces 88, 88, 88, 88 in an enable
(operational) state (step S56) so that the control inputs PC1, PC2,
PC3 and PC4 are turned on and off by the processing in FIG. 22
described above.

[0187]

20 Next, the CPU 81 makes the timer 84 start time keeping
(step S57) and determines whether or not the timer 84 has finished
time keeping (step S58). The five seconds here is the time for
waiting until the detected voltage value reaches a steady-state
value, and is not limited to five seconds. Ifit is determined that

25 the time keeping is not finished (NO at step S58), the CPU 81 waits



20 (step S65) while it turns on a red lanp indicating a warning (step
S66) and term nates the processing. [0190 If it is

determ ned that the value is not equal t% or |ower than 0.5V (NO at
step S62), the CPU 81 deterni nes whether or not 25 the ALMS has

al ready been set (step S67). If it is determned that 83 the ALM
has not been set (NO at step S67), the CPU 81 term nates the

processi ng. hbtﬂ%ue%ﬁﬁﬁhegﬂwnﬁgp B%gn%ﬂ%&%h%% hag ial 8éaﬁm§ﬁﬁﬂiﬁﬁé

(YES at step S67 U 81 cl ear In order to deactiva

a warni ng w%@gttgﬁég%ege;ﬁhg%dwbégﬂ BEHGG’E‘S%S&BP%’SS&)“S%Q?Pﬁ gqm

deactivation erm nates the process

5Lconcer n ngUa St St MeltAtEt VENS e BBE AT SR GRERHAE cenlitBs2S
subroutine f tdet%lﬁgﬁgﬁ%ﬁo %é%gtﬁ 1%%126 t@_ﬁ‘}@ upl,tt_he CPU 81 det erni nes

whet her or n I's determ ned that
the ALML Wﬁﬁﬁﬁ(}YES at step S71), the CPU 81 term nates the .
processingg t deactivation of alarmand performs a return. If it
i s determ ned that

81 determ nes whet ﬁ@gg%éhﬁwgﬂlyf I"i ﬁﬁgi rgagis tetgwsg@?e?c%{mtggiagu
value 1 from the RAM 83 (step S60), subtracts the obtained
detection voltage value 2 from the read-out detection voltage value 1
(step 861), and determines whether or not the calculated value is

10 equal to or lower than 0.5V (step S62). Ifit is determined that the
value is equal to or lower than 0.5V (YES at step S62), the CPU 81
determines whether or not the ALM5 which is a flag indicating
detection of abnormality has already been set (step S63).

[0189]

15 If it is determined that the ALMS5 has been set (YES at step
S63), the CPU 81 assumes that no abnormality has been detected
and terminates the processing. Ifit is determined that the ALMS5
has not been set (NO at step $63), the CPU 81 newly sets the ALM
5 (step S64) and turns off a blue lamp on the display section 86

20  (step S65) while it turns on a red lamp indicating a warning (step
S66) and terminates the processing.

[0190]
If it is determined that the value is not equal to or lower
than 0.5V (NO at step S62), the CPU 81 determines whether or not

25 the ALMS5 has already been set (step S67). Ifit is determined that



If it is determned that the ALM2 is set (YES at step S72), the CPU31
term nates the processing w thout deactiyation of alarm 20 and
performs a return. If it is determned tfiat the ALM2 is not set (NO
at step S72), the CPU 81 determ nes whether or not the ALM3 is set
(step S73). If it is determned that the ALMB is set (YES at step
S73), the CPU 81 term nates the processing w thout deactivation of

al arm and peth@ATENMG hat uor-betdl 84OQN0 8t step S67)) fhd UP1g Hlet er ni ned
that the ALMB is not set (NO at step S73), the CPU 81 deternines

whet her or ngdyrh{iea N ?r&c"etss{r%.epltsi%% detbrininkd 188t ¢hE AEHIS Al
the ALMA is set (YES at step S74), the CPU 81 termnates the

) . . . ¢ L
s det or e e vraee et S e S @ﬁ?eﬁ%@aff@ﬁ%%@ﬁﬁ%tﬁ%“@eﬁ
81 det i - t i 79). 1 If it
s det or m nedr Tt FhalliviE: ﬁs@%@@%&%@gﬁé%fe%@%% Ay %ﬁ%c%%a %1

1 nat t i 1.t heut d ti i al arm an er forns
2 returno 1 1 R EAGE T AL Rt RGO Rherr Serd. Rudi S RorabeLih
S75), the CPU 81 turns on a blue |anmp of the display section 86 (step
76) while i tPIRASS™5%f a red lanp indicating a warning (step 77) and
performs a r[ad . This deactivates the 15 warning. [0195]
FIG 27 is a tﬁ)ﬁe illustrating measurenent exanples of average ion

concentrations in ertain roomin the case where two_or four_of the
i on generators 6a, ﬁ@é; 26cisam flogechad ivedratingmprecessing procedure of

the CPU 8lconcerning a subroutine for alarm deactivation. When
10 the subroutine for alarm deactivation is called up, the CPU 81
determines whether or not the ALM1 is set (step S71). Ifitis
determined that the ALM1 is set (YES at step S71), the CPU 81
terminates the processing without deactivation of alarm and
performs a return. Ifit is determined that the ALM]1 is not set
15  (NO at step S71), the CPU 81 determines whether or not the ALM?2
is set (step S72).
[0192]
If it is determined that the ALM2 is set (YES at step S72),
the CPUS8I1 terminates the processing without deactivation of alarm
20 and performs a return. Ifitis determined that the ALM2 is not set
(NO at step S72), the CPU 81 determines whether or not the ALM3
is set (step $73). Ifit is determined that the ALMS3 is set (YES at
step S73), the CPU 81 terminates the processing without
deactivation of alarm and performs a return.

25 [0193]



20 the polarity and energized tinme of the ion generating sections 61
and 62 are changed. In the table, A B, %:and D correspond to the ion
generators 6a, 6b, 6c and 6d, respective‘§ Mor eover, "+" and "-"
correspond to the ion generating sections 61 and 62, respectively. In
the cases 1, 2 and 4, the positive ion generating sections 61 are 25
arranged to be facing each other in the direction approximtely 85

perpendi cul ar to t fitdksrddteeiingddinaciheoATIM3RE@otldbt (NOtdtestedse78s),
the negative ion generating sections 62 are arranged to be facing

each other i ght EPBLYY eedessihbs fshtRE1d10Ret tHe ATEVEREEs (st8S S74),
positive ion generating section 61 and the negative ion generating 5

section 62 afe;jak r&é{%%ﬂ:uh%d[ 019@1]%1@31%%5%6{15(139 g&hﬁﬁg S’itJﬁ) the CPU

above-descri bed direction For the energize

gener at i ng S?qtﬁe‘fﬂﬁn%rtgs %g@?c}%%%éﬁmg\vm}&ﬂed&@&?valmoﬁmf'a‘?ta%ﬂleXnd

repeat "on" for one secon or one secon

52‘352?8?? ?é%.*fn’oghgsa%&e%ﬁ%ﬁes it fy dg%e%@@wg@f%%@?%\#%ffsﬁg f%

I 5 [
obner o ST 2B 874 Pod IR S BeEe AR bk SSe Sy
FIG 27 shows tha e case 5 (i.e. 15 the sane arrangenent as
FIG 18), th& ﬁ%f%&B%@ concentration of 52,000 to 52, 400/ cn8,
which is app‘t@ﬁ)@tely the sanme as the case 1 where two ion

generating s s are constantly on, can be obtained. In the case

5 it is possible tg. double the operatlonal lifetinme_of the i
generators 6a, 6b,1 g@ 1gripteanusegamed theeAddds is set (YES at Step 875)

10 the CPU 81 terminates the processing without deactivation of alarm
and performs a return. Ifit is determined that the ALMS5 is not set
(NO at step S75), the CPU 81 turns on a blue lamp of the display
section 86 (step 76) while it turns off a red lamp indicating a
warning (step 77) and performs a return. This deactivates the

15 warning.
[0195]

FIG. 27 is a table illustrating measurement examples of
average lon concentrations in a certain room in the case where two
or four of the ion generators 6a, 6b, 6¢c and 6d are used and where

20 the polarity and energized time of the ion generating sections 61
and 62 are changed. In the table, A, B, C and D correspond to the
ion generators 6a, 6b, 6¢ and 6d, respectively. Moreover, “+” and
“~” correspond to the ion generating sections 61 and 62, respectively.

In the cases 1, 2 and 4, the positive ion generating sections 61 are

25 arranged to be facing each other in the direction approximately



20 It is confirmed that the configuration of case 5 allows the
concentration of ions discharged togeth with the air to be

i ncreased to approximately 7,000 ions/c in a regular room [0197]
As descri bed above, according to the present enbodi nent, 25 the joint
wal |, joint section and ducts divide the air suctioned from 86 the

suction port fromtwo ion generators, specifically arranged for each
engagenent hpkependicedantenhagandivwhad direthioh aldes 1@ erlmphé rgsefs,
ions generated by the ion generators specific to each engagenent

hol e, suppr eslsé m@gatiwerion perefeirBeRctibRSIE] ar6 arPanged to be facing
hi ghl y-concentrated i ons can be generated. [0198] Moreover, two ion

generators spgeh litRet 9nahe mamlbé@ld@r@ét@oﬁneIﬁlth%%ds@ Phages
different fromeach other. This reduces the percentage of Ions

generated fr gﬁéftf\ﬁe Id’i@g?ﬁ.@réﬁng%%ﬁﬁp%? il Ble Q¥ ?%8&?1 %éﬂ?ﬂatl?an

Hence t he percent age Interfrerence by Ions gen

on_gener gt O daeafEdURked 039 fPHiL HEF AN Gey g0 | O

generators speC| to one engagenen & are al'ternat el y

ener gi zed. gﬁﬁ\rf@c@%ﬁéhe H'ﬁgﬂg can be generated fromtwo ion

generators w thout oV R time. Hence, interference by ions
gener at ed fr&ﬁéé]e t wo |on generators can be suppressed. [02001

For the energized time, the ion generating sections are
constantly on in the case 1, while they repeat “on” for one second
10 and “off” for one second in a two-second cycle in the cases 2, 3, 4 and
5. Moreover, a set of ion generators facing each other in the
above-described direction are alternately turned on/off in the cases
2 and 5, while the set of ion generators are turned on/off in the same
phase in the cases 3 and 4. FIG. 27 shows that, in the case 5 (i.e.
15 the same arrangement as FIG. 18), the average ion concentration of
52,000 to 52,400/cm3, which is approximately the same as the case 1
where two 1on generating sections are constantly on, can be
obtained. In the case 5, it is possible to double the operational
lifetime of the ion generators 6a, 6b, 6¢ and 6d compared the case 1.
20 It is confirmed that the configuration of case 5 allows the
concentration of ions discharged together with the air to be
increased to approximately 7,000 ions/cmS8 in a regular room.
[0197]
As described above, according to the present embodiment,

25  the joint wall, joint section and duects divide the air suctioned from



20Furthernore, the two ion generators specific to one engagenent hole
is energized with an equal duty. Hence, [{éﬁe operational |life of the
two ion generators can be doubled. [0201 87 port is divided from
one and the other of each set to one and the other of the two

di scharge ports. Al so, each set of the ion generators are alternately
energized with an equal duty. This allows the operational lifetinme of
all the ion teaenationsperdt frenttwoubhegknditatonsy especifiexlly Beranged for
generators are arranged next to each other so as to have the fluxes

of the transéachengagkenment hehertateach angagamentilnked Wik achs
other, the ion generators can be prevented from el ectromagnetically

interfering wheHapatheofisns deaedated ByuHRmBS Sor M08 shREifod ageh

val ue detected by the ion detecting circuit corresponds to the anount

of ions det e@hgggémetrﬂqml@psﬁﬁ@%@égiﬁ?%wﬁawﬁt@q@ré@ééae_Tﬁe%@é to
or lower than 0.5V, the red lanp on the display section is turned on

to outputza {t}@%miyngem refd g%l?gég%%qg)%éﬁgrd@di_ ncreased and thus the

apparatus may be 15 nade sult ti nuous operation for
pr of essi onal for exanple. [0203] Furthernore, the ion
sensor is arranged in the proximty of an ion generating section,

0% 10,21 £OS0ERR 0L 5.0 i Bl A e
i er ont Lo BLRS AT Enbitiedlih BRASSSRN ALY AGSOLARN NG " 1S
reduces the percentage of ions generated from the two ion

10 generators in an overlapped time. Hence, the percentage of
interference by ions generated from the two ion generators can be
reduced.

[0199]
Furthermore, the two ion generators specific to one

15 engagement hole are alternately energized. Accordingly, the ions
can be generated from two ion generators without overlapping in
time. Hence, interference by ions generated from the two ion
generators can be suppressed.

[0200]

20 Furthermore, the two ion generators specific to one
engagement hole is energized with an equal duty. Henece, the
operational life of the two ion generators can be doubled.

[0201]

Furthermore, for the two sets of ion generators arranged

25 next to each other to form a set, the air suctioned from the suction



88 signal of the driving current detecting circuit is turned off
during the period in which the ion genergtor is being energized, the
red lanp on the display section is turned on to output a warning.
Hence, normality of the ion generator can easily be recognized, 5
further increasing the reliability. [0205] Though, in the
present enbodi nent, the ions generated by two ion generators are

bl own out frportorsediendad dnemt oo laad dyedtleer of thch lset 40 one and sheot
limted thereto. It nmay al so be 10 possible for ions generated by

t hree or norethanoltnetwbalischsegdbovis. ouhldo, eachntafghgeivant hol e
together with the air. Mreover, the nunber of engagenment holes is

not limted genémttorSulrerdlyem SielPpenehcpROWitRES ed@208hty. This
15Furt hernore, though the detection signal of the driving current

detecting ci aHbis il Opbeaistallfdtithd HfaReheObnl FediABrd 6 Heon
generator is energized, it is not limted thereto. The detection

signal may afsqphgl d %geP,aﬁ{E%n%é ¥ Q‘?ﬁéi\iﬁ:@gﬁ ra!tr%i d1FafidedSidxt to

including the current flown I'n e period e 1 on~-generator

20 is not engrgh 7fay EQ?a%@o haV(a the T LOSHPPEE trﬁﬂ%&gﬁlsélﬁg%fei%ﬂ | anp

on the display section is turned on as a warnrng, _ imted

e, DUES Y 18 BSRMRAAS PR o TRkl

an alarm ng be ip(i*eeirented from electromagnetically interfering with each other.
[0202]

10 Furthermore, when the voltage value detected by the ion
detecting circuit corresponds to the amount of ions detected by the
1on sensor and the voltage value is equal to or lower than 0.5V, the
red lamp on the display section is turned on to output a warning.
Therefore, reliability is increased and thus the apparatus may be

15 made suitable to continuous operation for professional use, for
example.

[0208]
Furthermore, the ion sensor is arranged in the proximity of
an ion generating section, close to an engagement hole or at a part

20 of a housing to detect the amount of ions. Therefore, the portion
for which the amount of ions is detected may flexibly be adapted in
accordance with the different uses and/or purposes.

[0204]
Furthermore, when the driving current of an ion generator

25 becomes equal to or lower than a given value so that the detection



89 Clainms [Claim1] An ion detecting apparatus, conprising a
measurement section that nmeasures a potegtial of a collecting

el ectrode which collects ions in the air and detecting ions based on
the potential nmeasured by the neasurenent section, characterized in

t hat the collecting electrode is connected to a non-inverting
i nput term nal of an inpedance converter, and the ion

det ecti ng appenetlus tdemirivies carpent detéoténgleaetnib detencd dsthduting

col l ecting el ectrode and connected to an output term nal of the

i npedance cothemleeiod in keviehatlzoi@nteabrappriediBEednerchrdaie asl t he
potential of the collecting electrode. [Caim 2] The ion

detecting appaht ois theGkpli0sb&ich 3k Fudne& Y BebALHEGEY WaArdha the
protective el ectrode has a missing portion of the electrode in a

section wher p[dh@, @io&n&aﬁit%?igjﬁf‘hé%hjé g%h%rgreoxbeaﬂ%fa%ﬂg% Qb eger d

the collecting el ectrode. alm a he 1on detecting par at us

accordi n%tof‘gtﬂe@iﬁcgé?%#éﬁ??{%ﬁﬂ?& d in that the measurenent

section has a circuit e onnected between the collecting
el ectrode angqé(ﬁgj i npedance converter, and the protective
el ectrode encloses both termnals of the circuit elenent. [C aim4]

The ion detecting arat ys ,according to,a on f Cains 1 to
characterized in t al%ulg e e Lﬁ”éer'?‘gﬁ’t% e&k?ﬁ%ﬂeﬂg’sﬁ%\e 19 g?’&?f’f:aetefih%
pulls up the,col.l ectin | ectro to a ppsitive given potential, and
i s configur eEWP&O%ﬁ@%P%aE%giﬂW%?ug TOI O8Y§ %&%%f‘g‘%sr*g@}ql%de t hat
col l ects negative ion C ai m.53 . .. The ion detecting apparatus
accor di ng tog%gﬁﬁ%@ﬁéﬁﬁ'b 1é}‘s’aiﬁh"ia 1?1@ §oh linig afé%eé'ﬁ?‘i-edﬁb?ﬂ% R¢ng a
circuit substrat_aggov\/ni ch the measurenment section is arranged on one

sur f ace, IhePepH LN eseneRpterdey thtee pE meryaHybgenaraloasiae

surface of the circuit substrate, and ) ]
blown out from one engagement hole together with the air.

Moreover, the number of engagement holes is not limited to two,
but may also be three or more.
[0206]

15 Furthermore, though the detection signal of the driving
current detecting circuit is detected during the period in which the
lon generator is energized, it is not limited thereto. The detection
signal may also be detected based on the average driving current
including the current flown in the period in which the ion generator

20 is not energized.

[0207]

Furthermore, though the red lamp on the display section is
turned on as a warning, it is note limited thereto. A buzzer may be
provided to output an alarming sound, or a voice synthesizing

25  circuit and a speaker may be provided to output an alarming voice.



the protective electrode is configured to encl ose the neasurenent
section. [Caim®6] An ion generating apparatus, characterized by
conprising: the ion detecting apparatus according to any one of
Clainms 1 to 5 an ion generator that ggnerates ions; and 90

a nmeans for outputting a warning based on a result of detection of
lons perforned by the ion detecting apparatus. [Claim 71 The ion
generating apparatus according to daim®6, characterized in that the
collecting electrode is arranged in the vici?rmg of the ion
generator, the ion generator has a booster transformer and is
directed i a,direction in which a probability that a flux |eaking
fromthe booster transformer interlinks with the collecting el ectrode
i s supressed. [&r#mAelFling apparatuphempyping e mepeepret sgstien detmesmaesr di ng
to d ai m 7% pehatadet £edllz@thel dectrbdt whikle cdlleds iiiﬂts Qi:t}iﬁrwr @E??Jt@étiﬁ@ id'l?é
directed i i | ' | robability that a flux |eaking
fromthe b%g%togrtﬁﬁgér? g@ Oﬂp%gﬂé{i %?ghr%ln%ﬁ%gg%ﬁt ﬁecéo%gﬁ?f%ﬁug‘gﬁ’l %%ted by
the protective g]eéeﬂch%elpgroggﬁpqogw@é_to a non-inverting input terminal of an

impedance converter, and

the ion detecting apparatus comprises a protective electrode enclosing the
collecting elecirode and connected to an output terminal of the impedance converter to
have a potential approximately the same as the potential of the collecting electrode.
[Claim 2]

The ion detecting apparatus according to Claim 1, characterized in that the
protective electrode has a missing portion of the electrode in a section where the air in
which ions axe to be detected flows toward the collecting electrode.

[Claim 3]

The ion detecting apparatus according to Claim 1 or 2, chavacterized in that

the measurement section has a cirenit element connected between the
collecting electrode and the impedance converter, and

the protective electrode encloses both terminals of the circuit element.

{Claim 4]

The ion detecting apparatus according to any one of Claims 1 to 3,
characterized in that the measurement section has a resistance that pulls up the
collecting electrode to a positive given potential, and is confignred to measure the
potential of a collecting electrode that collects negative ions.

[Claim 5]

The ion detecting apparatus according to any one of Claims 1 to 4,
characterized by comprising a circuit substrate on which the measurement section is
arranged on one surface, wherein

the collecting electrode is avranged on another surface of the cireuit substrate,
and

the protective electrode is configured to enclose the measurement section,
[Claim 6]

An ion generating apparatus, characterized by comprising:

the ion detecting apparatus according to any one of Claims 1 to 5,

an ion generator that generates ions; and



Q0

a means for ouiputting a warning based on a result of detection of ions
performed by the ion detecting apparatus.
{Claim 71

The ion generating apparatus according to Claim 6, characterized in that

the collecting electrode is arvanged in the vicinity of the ion generator,

the ion generator has a booster transformer and is divected in a direction in
which a probability that a flux leaking from the booster transformer interlinks with the
collecting electrode is supressed.
[Claim 8]

The ion generating apparatus according to Claim 7, chavacterized in that the
ion detecting apparatus is directed in a direction in which a probability that a flux
leaking from the booster transfoxmer interlinks with a portion enclosed by the

protective electrode is suppressed.



